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IN  SCOTLAND,    &c.  &c« 


SIR, 


T 


H  E  favouirabic  reception  gi- 
ven by  the  public  to  the  firft 
e(Ution  of  the  following  EflayS  em- 
boldens me  to  infcribe  the  fec6nd  to 

h  you. 


ii       DEDICATION. 

you.  Juftice,  as  well  as  gratitude, 
demand  this  of  me  :  For,  if  there 
is  any  mc*it  in  the  follo'wing  per- 
formance, I  have  no  beficatiou  m  a- 
fcribing  it  to  the  imprelTion  that 
your  judicious  inftrudlions  have 
made  upon  my  mind :  If  I  were 
capable  of  forgetting  the  many  o- 
bligations  I  owe  to  your  tender  fol  - 
licitude  for  my  welfare,  w^eo  I  had 
no  other  perfon  to  direct  my  youthful 
fteps^  IwouW,  inde(f^,  be  unworthy 

of  cbeaccentiooyau'b^ilQwedv   :. 


1» 


•    -     ■    •      •  '  '     'A  v.;    .  1.      -,l/;:,  .-.  ( 

Accept, 


/    f  V' 


f  a  ■»•  •"•      ^  • 


0 

:.:A'<^^P^,AX(him?J^iiX:Bit;  of  this 

fiiiali  Jdeftimoriy  of 'my  .gmdrude  and 
efteeift^'  I  NH^s-afiltid  co- offef  It  foon- 
cr,  left  I  might  have  dilhonoured 
your  name  by  prefixing  Jc  to  a  work 
unworthy   of  your  patronage.      It 


ihall  always  be  itny  ftudy  {o  to  ad 
as  not  to  fnakeyop  afliamed  of  the 
partiality  you  have  fliown  me.  This 
is  thcDoil^  debainl  iii<  niy  power  to 

make  foriall  your  kindneft, ; "Sandj'if.l 


jCIl(i- fully  faceted  iA,  this  attempt,  I 
am  well  afTured  it  will  be  to  you  the 
moft  acceptable  return  I  could  give. 

IfliaH 


iv       DEDICATION, 

I  fliall  always  eftcem  it  my  higheft 
honour  to  be,  with  the  wanneft  affec- 
tion, and  ^oft  grateful  efteen^, 


SIR, 


I 

Your  much  obliged, 


Moft  obedient,  and 


Mod  humble  fervant. 
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ADVERT 


ADVERTISEMENT. 

THE  following  Effays  were  written  by  the  per- 
fttafion  of  the  late  ingenious  Dr  John  Grt gory 
ofEdinborghy  who  always  wifhed  to  turn  the  attention 
of  mankind  to  the  purfuit  of  what  was  folid  and  ufe* 
fui  in  arts  and  fcieticeSi  rather  than  to  what  might  be 
more  ihowy  and  unimportant:  And,  as  the  writer 
concuried  entirely  with  him  in  opinion  in  this  refpefb, 
he  has  aimedi  in  thefe  EiTaySy  rather  to  inftru£^  the 
ignorant  by  a  (imple  enumeration  of  a  few  well  efta^^ 
Uiihed  fa&s,  than  to  amufe  the  fpeculative  by  an  idle 
difphyof  ufelefs  ingenuity. 

The  firft  part  of  this  book  was  nearly  in  the  fame 
ibte  in  which  it  now  appears  when  that  gentleman 
died,  February  1773  ;  fince  which  time  the  author  has 
found  in  himfelf  little  inclination  to  profecute  a  ful> 
jcft,  which  he  was  chiefly  prompted  to  undertake  by 
thepleafure  he  had  in  doing  wliat  he  thought  might  be 
agreeable  to  a  friend  he  fo  much  efteemed ;  and  fi  onjt 
tlie  profpeQ  of  having  his  performance  revifed  by  one 
who  would  have  been  no  lefs  ready  to  have  corrcSed 
the  faults,  than  to  have  approved  of  what  he  might 
ia?e  deemed  praife^worthy.  But  the  manufcript  ha* 
mg  been  carclcfsly  allowed  to  be  feen  by  fevcral  per- 
fi>Qs,  and  there  being  |-eafon  to  fufpefi  that  it  might 
hcpubliflied  under  another  form,  it  was  judged  proper 
to  commit  it  to  the  prefs  as  it  originally  came  from 
the  hand  of  the  Author. 

k  In 


(  ^  ) 

In  this  editioiii  feveral  new  articles  are  added,  efpe- 
cially  with  regard  to  the  rearing  of  hedged,  which 
fome  of  the  Author's  friends  thought  neceflary ; — ^fomc 
notes,  and  other  illuftrations^  are  interfperfed  through 
the  whole ; — and  accurate  figures  of  the  grafles  and 
other  plants  recommended  in  the  iizth  EiTay  are  given, 
which,  it  is  hoped,  will  be  of  ufe  to  all  readers,  but 
efpecially  to  fuch  as  are  not  much  yerfed  in  botanical 
refearches  ;  as  it  will  enable  them  to  know  the  feveral 
plants  at  fight.  An  entire  Eflay  on  the  nature  and 
properties  of  Quick-lime,  is  likewife  added.— «To  the 
whole  is  fubjoined  an  Appendix,  containing  upwards 
of  two  thoufand  experiments,  made  with  a  view  to  af- 
certain  what  plants  are  eat  or  reje£led  by  the  different 
domeilic  animals  commonly  reared  in  Europe,  froxfi 
the  AmoenitaUs  Jcademicae, 

Thefe  additions  are  fo  confiderable,  that  the  Author 
judged  it  necefiary  to  caufe  them  to  be  printed  fepa- 
rately,  and  fold  by  themfelves,  that  the  purchafers  of 
the  former  edition  might  not  be  put  to  any  unneceflary 
expence. 

If  this  work  fhould  go  through  another  edition,  the 
refult  of  experiments,  and  fuch  other  fmall  additions  as 
may  be  neceffary,  will  be  given  to  the  purchafers  of 
this  and  the  former  edition  gratis. 

PREFACE. 


PRE      F      A      C      E. 


IT  may  not  perhaps  be  looked  upon  as 
one  of  the  fmalleft  inconveniencies  at- 
tending the  profeffion  of  Agriculture,  that 
fo  many  of  the  moft  confpicuous  writers  on 
that  fubje<3:,  having  been  themfelves  entirely 
unacquainted  with  the  pradice  of  that  art^ 
and  of  confequence  unable  to  Med:  with 
judgment  from  the  works  of  others,  have 
frequently  copied  their  errors  with  the 
fame  fcrupulous  nicety  as  the  moft  valuable 

parts  of  their  works.  And,  as  it  ufually 
happens  that,  when  a  man  indulges  his  ima- 
gination, and  creates  to  himfelf  ideal  plans 
of  improvement,  he  can  render  them  appa- 
rently- 


xli  P  R  E  F  A  C  E. 

rently  much  more  perfed  than  any  thing 
that  really  takes  place  in  pradicCf  it  is  but 
natural  to  expedt  that  thefe  places  fhould 
catch  the  attention  of  an  unexperienced 
,  compiler  j  who  being  thus  feduced  himfdf, 
employs  the  utmoft  of  his  rhetorical  powers 
to  perfuade  his  readers  to  adopt  thefe  parti- 
cular pra^itices.  In  this  manner  is  the 
judgment  of  the  young  and  unexperienced 
farmer  but  too  often  mifled ;  and  he  is  made 
to  adopt  peculiar  qpinions^  and  follow  cer- 
tain favourite  praftices  with  a  perfevering 
obftioficy  that  his  own  better  judgment  ne- 
ver would  have  allowed  him  to  do,  if  he  had 
proceeded  with  that  attentive  diflSdence  that 
^ways  accompi^nies  ignorance  when  attended 

with  native  good  fenfe.     So  that,  although 
books  of  that  kind  often  contain  obfervations 

that 
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that  may  be  ctf  very  great  utility  to  ao  ex- 
perienced farmer,  who  may  be  able  to  di- 

m 

I 

ftinguiih  between  the  good  and  the  bad } 
yet,  to  thofe  who  have  moft  need  of  inftruc- 
tion,  and  who  ofteneft  confult  them,  thefc 
books  frequently  prove  the  fourcc  of  very 
capital  errors  :  So  that  it  would  ufually  be 
better  for  fuch  farmers  that  no  fuch  books 
had  ever  been  written. 

The  writer  of  the  following  pages  ftr oi^- 

!y  felt  the  inconveniencies  here  complained 
trf,  in  the  early  part  of  his  Kfe,  and  would 

be  glad  if  he  could  in  any  way  contribute  to 
prevent  others  from  fuflfcring  in  the  fame 
way.  With  this  view,  he  has  penned,  at  liis 
IcrTure  hours,  the  following  Effays,  <m  fuch 
fubjeCte  as  have  in  the  courfe  of  his  ppasatce 


1 


jtiv  PREFACE, 

I 

particularly  engaged  his  attention  ;  and  npW 

ofFcrs  them  to  the  public  in  that  native  fim-^ 
plicity  of  drefs  in  which  he  thinks  truth 
ought  always  to  appear.    The  obfcrvations 
contained  in  the  following  fheets  are  chiefly 
the  refult  of  his  own  experience ;  but  if,  at 
any  timet  he  has  ventured  to  extend  his 
views  a  little  farther,  with  a  defign  to  turn 
the  attention  of  the  reader  to  a  few  other 
objeds  of  importance,  he  has  always  taken 
care  to  inform  him  of  it,  that  he  may  never 
be  at  a  lofs  to  know  what  degree  of  credit 
he  ought  to  beftow  upon  every  p^rticula,r 
part.     And,  as  he  had  no  other  aim  but  ta 
^flFord  a  few  plain  inftrudions  to  the  inejt- 
perienced  reader,  upqii  which  he  might  fafe- 
ly  rely  without  fear  of  being  mifled  ;  he  has 

follpwed  no  other  plan  but  to  mark  down. 

with 
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with  candour  fuch  fadh  relating  to  the  fub- 
jedh  that  he  has  treated  of,  as  he  knew  could 
b^  relied  upon>  or  fuch  obfenrations  as  natu-- 
rally  flowed  firom  thefe  j  without  ever  once 
propofing  to  give  a  complete  treatife  ou  any 
one  fubjed:,  or  being  anxious  in  purfuit  of 
novelty,  or  folicitous  about  coUeding  what- 
ever others  may  have  faid  concerning  it. 
The  proper  bufinefs  of  a  farmer  is  to  furnifh 
faiGts  to  others,  and  not  to  pilfer  from  them][; 
and  he  thinks  it  would  tend  much  to  the 
advancement  of  this  art,  if  men  of  know*-  ' 
ledge  and  experience  in  any  branch  of  Agri-^ 
culture  would  be  fatisfied  with  communica-^ 
ting  to  the  public  fuch  ufeful  fads  as  they 
mjiy  have  been  enabled  to  afcertain  with  re- 
gard to  that  particular  branch  of  their  art, 

without  endeavouring  to  extend  their  obfer- 

vations 


«ti  -         PREFACE- 

Tatlofis  to  evety  other  brancb  thereof^  or 
thinking  it  a  duty  incumbent  upon  them  to 
give  a  phyfical  inveftigation  ol  the  caufe  ot 
every  phaenomenon ;  which  too  often  tend$ 
to  divert  the  mind  from  attending  to  ufeful 
fads,  and  to  lead  iu  in  fearch  of  a  phantom 
of  the  brain,  into  the  inextricable  ma^es  of 
error.  For,  although  a  Bacon  of  a  Newton 
may  fometimes  appear,  whofe  towering  ge- 
nius is  capable  of  taking  a  comprehenfive 
furvey  of  nature,^— of  comparing  the  depen- 
dence that  each  part  has  upon  another,  and 
the  relation  it  bears  to  the  whoIe,-*-of  tra-* 
cing  out  the  laws  by  which  they  are  united 
or  disjoined,  and  of  thus  exalting  an  art  in- 
to a  fcience  ;  yet,  as  there  are  but  few  who 
are  thus  peculiarly  favoured  by  heaven,  it  is 
becoming  m  others,  who  have  reafon  to  feel 

that 
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that  they  are  not  poflefled  of  fuch  fuperlative 
abilities,  to  be  more  humble  in  their  aim, 
and  to  content  themfelves  with  moving  in  a 
lefe  exalted  fphere.     Yet  how  natural  is  it 
for  man,  whofe  heart  is  ever  fufceptible  of 
the  impreffions  of  vanity,  and  whofe  mind 
m^uft  always  be  delighted  with  that  fublime 
beauty  that  refults  from  a  knowledge  of  na- 
ture,  to  be  ready  to  indulge  himfelf  a  little 
too  freely  in  refe^rches  which  coincide  fo 
well  with  the  natural  bias  of  the  mind  !  Let 
him  whp  has  not  erred  in  this  way  criticife 
with  afperity  the  failings  of  his  brethren  ; 
It  does  not  belong  to  me.     For,  when  at 
timea  I  hv^  been  tempt^d^:  by  fome  concur^^ 
ripg.f»QLs»  tQ  think  that  I  ha4  got  a  glimpfe 
of  foipe  fundan^ental  law,:  the,  knowledge  of 
which  brought    order   frona^  confufion  jr— 

c  whea 
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^hen  the  Imagination  has  been  fired,  and  { 
have  been  ready  to  enter  an  unbidden  gueft 
into  the  facred  temple  of  fcience ; — when  I 
was  ready,  in  my  own  imagination,  to  with- 
draw the  myfterious  veil  that  covers  nature's 
works  ;— ^when  I  flr?tched  forth  my  hand 
— methought  I  heard  a  voice,  which^  with 
awful  folemnity  faid,    Mortal,    Know 

THYSELF, — Be  humble.- ConfoundecJ 

at  the  juft  reproof,  I  ftarted  from  my  dreatft, 
and  with  an  humble  mind,  refolved  difcreet- 
ly  to  purfue  the  inferior  path  that  nature  had 
affigned  me. 

Purity  of  language  will  not  be  looked  for 
in  a  treatife  of  this  nature.  A  man  educa-. 
ted  in  a  remote  province,  at  a  di fiance  from 
^nen  of  letters,  in  a  great  meafure  deprived 

of 
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bi^tlie  ufe  of  books>  and  atrending  more  to 
the  bbjeds  of  his  prof  6ffion^  than  to  the  de- 
licacies of  ftyle,  cannot  be  expeded  to  write 

With  that  ipurity  that  might  be  required  in  a 

beok  xy{  bere  amufementr.  It  is  the  matter 
rather  than  the  form  that  ought  to  conftitute 

the  principal  merit  of  every  didadic  per- 
formance; And,  as  the  writfer  hereof  knev*- 
that  it  woul4  be  in  vain  for  him  to  expedl 
to  arrive  at  a  claffical  elegance  of  language, 
it  has  been  hiis  pfincipsil  iiiin  to  convey  his 
ttteaning  to  the  reader  in  the  cleared  and 
tooft  diftind  manner  that  he  colildj  without 
any  attempt  at  ornament.  He  obferves, 
howeveri  with  regret,  upon  perufing  hii 
book,  that  the  great  attention  he  has  beftow- 
ed  to  render  every  thing  he  fays  intelligible 
to  eV^ry  capacity,  has  intrbduced  into  his 

ftyie^ 
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ftyk)  a  ceirtatn  laagiior  and  4>^u(€  ptcAbaitf 
tkat  is  extx^mdy  dtfagre^aMe  to  Irim&lf ; 
and  doubts  fiot  but  marijr  ^  fa»s  Kidett  will 
find  ft  much  more  jdifglifting  to  ihcm  ;  bvA 
heiinds,  at  the  ikme  l^nieb  U^atit  fr^qttires 
differeiu  t^nts  to  percet^re  a  diefed, .  aiid  txi 
be  able  to  corred  it  propariy.  itowcwr^  a» 
lie  has  not  wilfully  offered,  lie  hopes  for 
the  indulgence  of  the  »ndid  reader  fei  ihi%. 

rtfped. 

He  18,  neverthelefo,  fenfible  that  he  has 
jDot  rejedted  with  fuch  fcrupulous  nicety  aU 
f>rovinciad  words  as  fome  may  wifl^  he  had 

done ;  fome  of  which  he  has  even  knowings 
ly  inferted,  becaufe  he  was  not  fo  well  ac^ 
quainted  with  the  language  asr  to  have  been 
able  to  have  conveyed  his  meaning  in  fuch 
n  determinate  or  eafy  manner  without  them^ 

TbV 
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This  he  was  llkewife  in  fome  meafure  indu- 
ced to  do,*  from  having  frequently  obferved, 
that  fuch  inexperienced  fcrlblers  as  himfelf^ 

by  too  ftudioufly  avoiding  to  employ  every 
word  that  they  could  not  meet  with  in  their 

didionaries,  have  given  to  tlieir  writings  an 
air  of  pedantry  and  afFedation  that  is  ex-- 
tremely  difagreeable ;  and,  which  is  worfe,  by 
being  obliged  to  employ  other  words  in  theif 
ftead,  the  precife  meaning  of  which  they 
have  not  been  able  exadlj  to  learn,  they 
have  helped  to  debafe  our  language,  by  in- 
troducing a  vague  and  indeterminate  appli- 
cation of  phrafes,  which  he  deems  an  evil 
of  far  greater  confequence  than  that  they 
endeavoured  to  fhun^  On  thefe  accounts  he 
hais  always  employed  fuch  words  as  he  found 
conveyed  his  idea   in  the   eafieft   manner, 

without 
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Without  being  anxioufly  felicitous  to  exa- 
mine whether  they  were  much  in  fafhion  or 
not :  Always  taking  care,  however,  to  mark 
at  the  bottom  of  the  page,  the  precife  mean- 
ing  of  every  uncommon  word  that  he  was 
confcious  of  employing.  Some  readers  may 
perhaps  be  difgufted  at  this,  while  others 
may  poffibly  think,  that,  as  every  other  aft 
lias  fome  particular  terms  appropriated  *to  it- 
felf,  which  could  not  be  rejected  without  oc- 

cafioning  great  circumlocution  or  inaccuracy  ' 

•  ,        -  ■ 

when  treating  of  it,  fo  muft  agriculture  have 

fome  peculiaf  to  it,  which  oiight  hot  to  be 
expunged  from  the  language  ;  and  that^ 
therefore,  they  would  find  fault  with  ho 
^word  that  conveyed  a  diftindl  idea  to  the 
tnind,  if  the  meaning  df  it  was  duly  explairi- 
ed,  and  if  it  could  not  be  ei^adly  {upplici 
by  any  other  ftandard'-word  of  the  language. 
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INCLOSURES   AND  FENCES. 


♦♦♦♦♦♦♦ftttj^>ff*tt***4'*4^'f  ♦♦♦♦♦♦!•♦♦♦♦♦♦ 


T^  H  E  iifes  aqd  ¥alue  o£  inclofures  are 
now  fo  generally  underfjtoody  that  it 
will  npt  be  neceflary  to  fay  any  thing  upon 
that  head  in  this  place.  I  only  propose,  in 
this  eflay»  to  make  fome  obfervations  on 
the  principal  ufes,  comparative  value, 
and  manner  of  rearing  feveral  kinds  of 
fences,  with  a  vjew  to  eoAble  the  young 

farmer 
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%  ■ 

farmer  to  make  choice  of  fuch  kinds  a» 
may  beft  anfwer  the  purpofe  that  he  may 
defire. 


§  I- 

Comparative  Value  of  Dikes  and  Hedges. 

The  fences  that  are  moft  univerfally  em- 
ployed, are  either  ftone-dikes  or  hedges  *. 
Dikes,  if  well  built,  as  efFe^nally  preferve 
a  field  from  the  intrufion  of  domeftic  ani- 
mals, as  any  other  kind  of  fence  whatever ; 

« 

but  they  afford  little  warmth  or  fhelterto 
the  field  :  Whereas  hedges,  if  good,  anfwer 
both  thefe  purpofes  equally  well.  But  the 
moft  material  diftindion  between  dikes  and 
hedges  is,  that  dikes  are  in  their  higheft  de- 
gree of  perfection  as  foon  as  they  are  reared, 

*  Dike  ia  a  term  employed  In  the  following  Effays, 
to  denote  any  kind  of  wall  reared  for  the  purpofe  of 
inclofing  a  fields  and  nothing  elfe. 

and 
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and  from  that  moment  begin  to  decay  j  fo 
that  the  perfon  who  builds  this  kind  of  fcace 
immediately  receives  the  full  benefit  of  it ; 
whereas .  hedges,  being  at  fir  ft  weak  and 
tender,  ftand  in  need  of  attention  and  care, 
and  do  not  become  a  fence  for  feveral  years 
after  they  are  planted.  And,  as  they  con- 
tinue to  encreafe  in  ftrength,  and  gradually 
acquire  a  higher  and  higher  degree  of  per- 
fedion,  it  is  long  before  they  begin  to  fall 
toward  decay  }  fo  that  they  are,  in  general, 
infinitely  more  durable  than  dikes,  although 
they  are  longer  of  becoming  of  ufe  to  the 
perfon  who  plants  them. 

Which  of  thefe  two  kind  of  fences  may, 
upon  the  whole,  be  rnoft  eligible,  muft,  in 
general,  be  determined  by  the  circumftances 
and  views  of  the  poffeflbr  of  the  ground  to 
be  inclofed.  If,  he  is  a  tenant  who  has  a 
ihort  leafe,  without  a  profped  of  getting  it 
renewed,  or,  if  he  has. immediate. occalioii 
for  a  complete  fence,  it  may  pechapsi  in.  ge- 
neral, 
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neral,  be  moft  prudent  in  him  to  make 
choice  of  dikes,  if  the  materials  for  rearing 
thefe  are  at  hand ;  but,  if  it  is  probable  that 
his  pofterity  may  reap  any  advantage  from 
thefe  ioclofures,  it  will  be  almoft  always 
more  for  his  advantage  to  make  choice  of 
hedges. 

§11. 

Of  dry  Stone-H'tket, 

If  you  live  in  a  country  where  good  free 
ftone  can  be  eafily  got,  and  lime  procured 
at  a  moderate  price,  a  dike  built  of  thefp 
materials  will,  it  is  true,  be  almoft  as  dura« 
bie  as  a  hedge;  although,  in  general,  it  will 
neither  be  fo  cheap  nor  agreeable.  But  dry 
ftone-dikes,  unlefs  bulk  of  the  finef):  quar- 
ried ftone,  are  of  fuch  a  perifhable  nature, 
as  to  be  hardly  ever  worth  the  expence  of 
rearing ;  and  never,  as  I  apprehend,  except- 
ing where  the  field  that  you  vrould  wifli  to 

inclofe 
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iiiclore  has  plenty  of  fiones  upon  its  furface, 
^hich  you  ftr€  under  a  neceffity  of  carrying 
a#ay  befdf e  the  field  can  be  improved.  In 
this  iituMidn^  a  man  ihay^  in  (bme  mea«- 
furfej  be  eJccUfedi  if  he  IhouU  be  tempted 
to  put  them  into  dikes ;  becaufe  the  car- 
riage of  thefe  ftones  may  be  faid  to  coft  him 
nothing ;  and  he  may,  perhaps,  be  at  fome 
lofs  how  to  difpofe  of  them  in  any  other 
manner.  But,  Itl  dll  other  circuttxftances,  I 
3^^{)reheUd^  that  it  is  very  bad  oeconomy  to 
teiir  feiikes  of  this  kind,  za  feal^  dikes  caa 

^  Wtol  is  a  provincial  m^ord,  which  may  perhaps 
have  mafiy  fjnonyma.  It  here  means  any  Und  of 
fod  dug  by  the  fpade  from  tlbe  fufface  of  grafs- 
ground,  confii^i'ng  of  the  uppet  mold  rendered 
totigh  \tA  (Coherent  hy  ttie  matted  roots  of  the  grafs 
thickly  ihtcrtiroten  with  it.  If  only  a  very  thin  bit 
of  the  upper  furface  is  pared  off  with  a  paring 
fpade,  the  pieces  are  here  called  t>ii)QU*  Tlitfe 
being  of  a  firmer  confiAente,  att  mdte  durkfelc 
wiich  biiiit  into  dikes  tUatt  fc^,  but  ^^<h  more  cjc- 

always 
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always  be  built  at  about  one  Fourth  of  the 
expence  that  thefe  would  coft — will  anfwer 
all  purpofes  equally  well ;  and,  -  if  carefully 
built,  may  be  kept  in  repair  for  any  number 
of  years  at  as  fmall  an  expence  as  they  could, 
be. 

§  III. 

Of  feaU  or  earthen  Dikes. 

As  feal-dikes  are  common  enough  in  fome 
parts  of  this  country,  and  are  not,  in  many 
cafes>  fo  durable  as  I  would  feem  to  infinu- 
ate  ;  and,  as  this  is,  in  general,  owing 
to  the  faulty  manner  in  which  thejy  are 
built,  it  will  be  proper  for  me  here  to  ex- 
plain the  manner  in  which  thefe  dikes  may 
be  builty  fo  as  to  ftand  much  longer  than 
they  ufually  do. 

The  greateft  part  of  the  dikes  of  this  kind, 
that  I  have  feen,  are  made  of  a  confiderable 
jthicknefs,  with  a  ditch  on  each  fide ;  tl^e 

heart 
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heart  of  tlie  dike  being  made  up  ^ith  the 
earth  that  has  been  taken  from  thefe  ditches, 
and  only  a  thin  wall,  on  each  fide,  is  built 
of  folidy^^l/ from  top  to  bottom  j  the  con- 
fequence  of  which   is,  that,   as  the   lopfe 
earth   that  is  thrown   into  the   middle  of 
the    dike  fubfides    much    more    than   the 
*  feal  on  each  fide,  the  top  of  the  dike  finks 
down,  and,  of  courfe,  the  two  fide-walls  are 
preffed  too  much  upon  the  infide,  fo  as  to 
Inlge   (fwell)  out  about  the  middle,    and 
quickly  crumble  down  to  duft.     To  avoid 
this  inconvenience,  I  hive  always  chofen  to 
build  my  dikes  of  this  fort  much  thinner, 
than  ufual,  they  being  only  three  feet  and  a 
half  thick  at  the  bottom,  one  foot,  or  ^  very 
little  more,  at  top,  and  five  feet  high,  taking 
care  to  have  them  built  in  fuch  a  manner, 
as  that  every  fod,  (feal),  from  top  to  bottom, 
binds  the  joinings  of  the  others  below  it, 
with  as  much  accuracy  as  the  bricks  in  a 

•  •      •  •  •  • 

well  built  wall  J    as  will  appear  by  exa- 

B  mining 
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mining  and  comparing  together  (Fig.  ift.) 
which  reprefents  a  perpendicular  fedion  of 
this  dike  ;  (Fig.  2d.)  a  fide-view  of  tl^e 
fame ;  and  (Fig.  3d.)  a  perpendicular  vievy 
of  each  row  as  it  lies  in  the  dike. 

The  manner  in  which  the  workman  pro^ 
ceedsf  fo  as  to  efFedluate  all  thefe  joinings 
witli  the  utmofl:  accuracy  and  facility,  is  asi 
follows :  He  begins  by  making  a  long  rut,, 
XK  and  XX  (Fig-  3d.)  with  his  fpade,  along 
each  fide  of  the  dike,  turning  his  back  to<^ 
wards  the  place  where  the  dike  is  intended 
.to  be,  fo  a«  to  make  the  cut  of  the  feal 
flandng  outward,  as  ^t  xx  (Fig.  id.  and 
4tk.):  He  then  mak^s  another  rUt,  a  z^ 
(Fig.  3d.)  parallel  to  the  former,  2^t  the  di-? 
ftance  of  the  length  of  the  feal  a  from  it, 
keeping  his  face  towards  the  dike,  fo  as  to 
ilope  inward,  as  at  R  (Fig.  4th.),  which  i$ 
fieceflary,  that  the  firft  row  of  feal  may  be 
allowed  to  be  railed  up  with  freedom.  It  is 
then  ciit  ii^to  fods  of  a  proper  breadth,  as  at 

the 
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the  doted  lines  a  (tig.  3d.),  which  being 
raifed  up  by  the  fpade,  are  then  laid  into 
the  dike,  with  the  gralTy  fide  undermoft,  as 
at  a  (Fig.  ift.  2d.  and  3d.) ;  the  fame  letter 
always  reprefenting  the  fame  feal,  as  viewed 
in  diflFercnt  diredlions.  The  other  fide  be- 
ing finifhed  ofF  in  the  fame  manner,  the  up^ 
per  furface  of  the  whole  courfe  of  feal  is 
pared  fmooth,  and  clapped  down  with  the 
back  of  the  fpade,  to  prepare  it  for  receiving 
another  courfe  above  it.  Another  row  of 
feal,  b  z,  (Fig.  3d.)  is  then  marked  off,  at 
the  diftance  of  the  breadth  of  that  at  b^ 
(Fig.  I  ft.  and  3d.)  from  the  former,  the 
worknian  keeping  his  face  fiill  towards  the 
dike ;  and  the  through-band  feal  B,  oii  the 
oppofite  fide,  having  been  firft  rightly  laid, 
this  is  put  a-crofs  the  ends  of  thefe  length- 
ways, fo  as  to  form  a  fide-band,  b  (Fig.  2d. 
and  3d.)  Another  rut,  c.z,  is  then  made, 
at  the  diftance  of  the  length  of  the  feal  c 
firom  the  former  j  but,  before  it  be  raifed, 

it 
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it  is  neceflary  to  draw  a  rut  in  the  line  b  z, 
with  the  back  of  the  workman  towards 
the  dike,  which  gives  it  the  form  BAG, 
(Fig.  4th.)  leaving  a  fmall  triangukur  piece 
at  S ;  fo  that,  when  it  is  put  upon  the  dike*^ 
it  at  once  afTumes  the  poHtion  as  marked  at 
BAG,  and  thus  allows  the  oppofite  fide- 
band  O  to  join  quite  clofely  to  it ;  whereas^ 
had  it  not  got  the  rut  at  B  (Fig.  4th.)  it 

would  have  projefted  outward  above,  as  at 
D;  fo  that  the  feal  O  could  not  have  joined 
it  clofely,  but  would  have  left  a  triangular 
opening  in  the  heart  of  the  dike,,  as  marked 
in  the  two  courfes  of  feal  below  this^  which 
would  make  the  dike  far  lefs  folid 
and  compaifit  than  it  is  when  managed  in 
this  way.  In  this  manner  the  workmea 
proceed,  always  rutting  the  through-band 
rows  of  feal  in  both  ends,  but  the  fide- 
bands  only  on  one  fide,  beginning  every 
CQurfe  with  thofe  which  go  a-crofs  the  dike  j 
fo  that,  if  the  meafures  are  taken  exadly„ 

and  the  whole  be  rutted  by  the  Kne,  they 

mav 
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may  work  with  the  utmaft  freedom ;  antj 
every  feal  will  join  to  the  others  at  the .  firft 
with  the  utmdl  accuracy  and  facility.  The 
uppermoft  courfe  of  feal  i»  cut  a  little  long-^ 
er  than  thofe  that  are  immediately  below  it^ 
and  placed  with  the  grafly  fide  uppermoft, 
io  as  to  project  a  little  on  each  fide,  as  may 
be  feen  at  L  /,  (Fig/ift.)  which  is  not  only  of 
ufe  to  throw  the  water  a  little  oflF  the  dike, 
but  is  alfo  of  ufe  in  preventing  fheep  or 
cattle  from  attempting  to  jump  over  it  {o 
readily  as  they  otherwife  might  do.  At  the 
foot  of  the  dike,  on  each  fide,  is  dug  a  fmall 
ditch  XX  (Fig.  ift.)  about  a  foot  and  a 
half,  or  two  feet  deep^  leaving  a  ledget  of  a 
few  inches  broad  on  each  fide,  that  the  dike 
may  not  be  undermined  by  the  crumbling 
down  of  the  loofe  earth  into  the  ditch. 
Thefe  ditches  not  only  help  to  give  the  dike 
an  additional  height,  and  keep  its  founda- 
tion dry,  but, are  alfo  of  ufe  to  prevent  cattle 
from  coming  dofe  to  it,  and  rubbing  upon 

it. 
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it,  or  tearing  it  down  with  their  horns^. 
which  they  are  very  apt  to  do,  if  this 
precaution  be  omitted.  The  earth  that  is 
taken  out  of  the  ditches  may  be  &rown 
outwards  into  the  place  that  was  occupied 
by  the  feal  that  has  been  taken  to  build  the 
dike ;  and,  if  the  field  is  in  grafs,  a  few  feeds 
may  be  (owed  upon  it,  and  it  will  foon  be 
covered  as  well  as  the  reft  of  the  field. 

I  have  been  the  more  particular  in  de-^ 
feribiDg  the  manner  of  forming  thefe  dikes ; 
becaufe,  by  having  the  joints  bound  in  eve- 
ry diredion,  the  fabric  is  rendered  much 
firmer  than  it  could  be  by  any  irregular 
manner  of  working,  while  it  is,  at  the  fame 
time,  more  eafily  reared.  And,  as  expe«* 
rience  has  taught  me  the  eafieft  method  of 
working  thefe,  which  others  might  not,  per-* 
haps,  have  fallen  upon  at  firft,  I  thought  it 
would  be  of  ufe  to  communicate  this  to  the 
public.  If  the  ground  is  foft,  and  the  feal 
rifea  well,  I  get  a  fence  of  tht«  kind  done 

for 
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for  one  penny  halfpenny  per  yard ;  butt  if 
it  is  not  good  to  wprk»  a  little  more  than 
that  rauft  be  allowed. 

As  to  the  time  that  a  fence  of  this 
k\Qd  may  ftand  without  needing  any 
repair^  I  cannot  fpeak  with  certaintyi 
as  it  is  not  long  fince  I  fell  into  this  me* 
thod  of  building  them,  The  oldeft  ha^ 
juft  now  jftood  ten  years*  and  feems  to  be 
nearly  ^s  firm  as  when  firft  built.  I  have 
feen  fome  walls  of  mean  cottages  that  have 
been  built  fomewhat  after  this  manner,  that 
continued  to  be  good  after  ftandiqg  forty  or  fifty 
years :  But  their  duraUlityf  in  a  great  mca- 
fare*  depends  upon  the  nature  of  th6  feal  of 
which  they  are  formed.  The  beft  is  that 
which  is  taken  from  poor  ground,  of  a 
fpungy  quality,  which  is  generally  covered 
withaftroc^  fward  of  coarfe  bentygrafs. 
Ai)d,  in  fituations  where  this  can  be  had, 
I  have  no  hefitation  in  recommending  this 
as  the  cheapefl:  and  bed;  temporary  fence 
that  can  be  reared. 

The 
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I 

The  greateft  inconvenience  that  attends 
this  fpecies  of  fence  is  the  danger  it  run^ 
of  being  torn  down  by  the  horns,  or  wafted 
away  by  the  rubbing  of  cattle  upon  it,  which 

they  will  fometimes  do,  even  wjiere   the 

* 

ditches  have  been  properly  formed.     This 
may  be  eflFedually  prevented,  by  planting  a 
row  of  fweet-briar  (Eglantine  *)  plants  be- 
tween 

*  As  this  plant  forms  a  moft  ufeful  afliftant  to 
m^ny  others  in  fencing*  I  (hall  probably  have  occa* 
lion  to  mention  it  in  fome  future  parts  of  this  EfTay : 
%  (hall,  therefore,  in  this  place,  mention  the  method 
f  rearing  it.  Let  the  berries,  or  hips,  as  they  are 
yfually  called,  be  gathered  when  ripci  and  pitted 
in  the  ground  like  haws,  or  other  kernelled  feeds, 
for  one  year,  and  fowed  in  the  enfuing  fpring  in  a 
bed  of  light  rich  garden-mold ;  they  will  quickly 
appear,  and,  as  they  grow  very  faft,  fome  of  the 
ftrongeft  of  them  may  be  taken  up  the  firft  winter, 
^nd  planted  where  they  are  to  remain.  All  the  o- 
thers  may  be  planted  out  the  winter  after  that ;  (o 
that  they  require  but  fhort  time  and  little  room  in 
the  nurfery,  »nd  are,  therefore,  reared  at  a  very 
fmall  etpence. 
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tween  the  fir  ft  and  fecond  courfe  of  feal 
when  the  dike  is  building,  which  will  not 
£ail  to  grow  with  luxuriance,  and  in  a  (hort 
time  defend  the  dike  from  every  attack  of 
this  kind.  But,  it  fheep  are  to  be  kept  in 
the  inclofures,  this  plant  ought  not,  on  any 
account,  to  be  employed ;  for,  as  that  de- 
fencelefs  animal  naturally  flies*  to  the  fences 
for  fhelter  in  ftormy  weather,  the  prickles 
of  the  ftraggling  branches  of  the  briar  Will 
catch  hold  of  the  wool,  and  tear  it  of 
in  great  quantities,  to  the  great  detriment 
of  the  flock,  and  lofs  of  the  proprietor.  In 
thefe  cafes,  if  the  pofleflbr  of  the  ground  is 
not  afraid  of  the  bad  confequences  that  may 
be  dreaded  from  the  fpreading  of  wbinsf 
(furze),  it  would  be  much  better  to  fcatter 
a  few  of  the  feeds  of  this  plant  along  the 
ledget  XX,  (Fig.  ift.),  at  the  foot  of  the  dike, 
which  would  quickly  become  a  prefervative 
for  it,  and  be  otherwife  of  ufe  as  a  green 
food  for  his  Iheep  during  the  winter  feafon. 

C  But, 
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But>  before  he  ventures  to  fow  this  plant, 
let  him  remember,  that,  where  it  is  once  e- 
ftabli(hed,  it  will  hardly  fail  to  fpread 
through  the  adjoining  fields,  and  can  hardly 
ever  afterwards  be  thoroughly  rooted  out; 

I  have  often  imagined,  that  this  kind  of 
fence  might  be  greatly  improved,  both  ia 
beauty  and  ftrength,  by  plahting  a  row  of 
ivy  plants  beneath  the  firft  courfe  xy£  feal  in 
buildings  the  tdike,  which  would,  in  a  (hort 
time,  climb  tlip  the  fities  of  the  dilbe^  and  co- 
ver the  whole  with  a  dofe  md  beautiful  net- 
work  of  woody  fibres,  covered  with  leaves 
of  the  m^il  beautiful  inerdore,  which  would 
tend  to  p:'eferve  the  "dike  from  bieing  «at 
aWa;|r  by  Irdft  ^,  and  other  viciffitodes  t)f 

weather* 

"^  It  is  geaerally  allowed,  that  all  the  phaenomena 
produced  by  what  we  call  froft,  are  entirely  occa- 
sioned by  a  certain  degree  of  cold ;  and  that,  of  coh- 
fequence,  iif  we  by  ^ny  means  etdude  the  cold,  we 
c?ffeai£aUy:guanrd  ^itift  At  leficOs  of  frcft.  If  dii& 
is  the  cafe,  we  would  naturally  ezpeA,  that  thofe 

things 
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weather.  An^,  when  it  arrived  at  the  top, 
it  would  there  feqd  out  a  nucaber  of  ftrong 
woody  branches,  formin|;  a  fort  of  hedge, 
that  would  afford  fome  fhelter  to  the  fields, 
and  break  the  force  of  the  wind  confide-* 
rably ;  but,  as  I  never  yet  had  an  oppor^ 
tunity  of  trying  the  experiment,  I  only  here 
offer  it  as  a  probable  conjedure.  I  have 
feen  a  gs^rden  wall,  that  had  been  bUilt  of 
(lone  and  clay,  ornamented  and  flrengthenr 

cd 

things  alone  would  prefcrve  other  objedls  from  the 
tScSts  of  froft,  that  did  moft  powerfully  exclude  the 
cold ;  yet.  It  is  found  by  experience,  that  a  very  thin 
covering  of  ftraw,  or  other  fmall  and  light  vege- 
table twigs,  carelefsly  ftrewed  upon  any  thing,  pre- 
vents the  effefts  of  froft  in  a  much  more  powerful 
manner  than  almoft  any  kind  Of  folid  covering  of 
much  greater  depth,  even  where  it  is  fo  clofe  all  a- 
round  as  to  exclude  all  accefs  to  the  air.  I  leave 
this  phenomenon  to  be  accounted  for  by  naturalifts; 
and  would  only  here  remark,  that,  from  repeated 
bbfervations,  1  am  pretty  certain  of  the  faO:  5  from 
which  I  conclude,  that  the  leaves  of  the  ivy  would 
powerfully  preferye  the  wall  from  the  effefU  of  froft. 


/    » 
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ed  iiT^his'way.  I  have  had  the  experience 
of  ivy  growing  very  well  upon  a  dry  ftone- 
dike;  and  have  likewife  feen  it  growing  up 
the  walls,  and  covering  whole  cottages  built 
of  fcal,  which  have,  by  this  means,  been 
preferved  intire  long  after  other  naked  walls 
of  the  fame  kind  have  fallen  to  decay.  But, 
not  having  had  plants  of  this  kind  at  hanjd, 
I  have  not  had  an  opportunity  of  trying  it 
m  the  manner  propofed ;  although,  I  think, 
there  is  the  greateft  reafon  to  hope  for  fuc- 
cefs* 

§IV. 

*  Since  writing  the  above,  I  harv^  met  with  Dr 
Hafslequift's  voyages,  who  defcribes,  in  the  highei(: 
terms  of  rapture,  the  beautiful  appearance  of  the 
garden-walls  all  around  bmyroa  entirely,  covered 
with  ivy.  He  does  not  fpecify  the  materials  of 
which  thefc  walls  are  compofed>  but,  it  is  probable^ 
they  may  be  various.  His  obfervations,  at  leail^ 
(how  the  pradicabllity  of  what  I  have  recommended. 
Ivy  may  be  propagated  by  cuttings ;  but,  it  is  probable^ 
that  they  would  require  to  be  well  rooted  in  garden^ 
mould  before  they  were  planted  out  for  good* 
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§     IV. 

0/*  white  Thqm^IJedges. 

The  fences  before  mentioned  may  be 
employed  upon  particular  occafions ;  but^ 
in  general,  hedges  muft  be  confidered  as  of 
much  greater  value,  and  therefore,  with 
juftice,  demand  a  more  particular  ihare  of 
our  attention  and  care# 

Many  plants  have  been  fuccefsfully  emr 
ployed  for  hedging ;  but,  among  thefe,  the 
common  white  thorn  is  juftly  efteemed  the 
moft  valuable  in  this  country,  as  it  poQef^ 
fes,  in  a  more  eminent  degree  than  any  o- 
ther  plant  common  with  us,  the  requiiite 
qualities  of  quicknefs  of  growth,  ilrength, 
pricklinefs,  durability,  and  beauty.  It  will, 
therefore,  be  proper  to  make  fome  remarks 
upon  the  method  of  training  this  valu- 
able plsint,  before  I  take  notice  of  any  o- 
ther. 
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§v. 

0/  the  mojl  cligibk  Method  of  planting  thefe. 

It  mayi  in  genersJi  be  remarkedi  that  a 
hedge  of  thorns  which  has  been  planted  in 
the  face  of  a  ditch,  thrives  better  than  when 
planted  in  any  other  way ;  and  that,  on  the 
contrary,  this  plant  almoft  neVer  thrives  fo 
ill,  as  when  put  upon  the  top  of  a  bank 
faced  with  ftones.  This  lafl:  method,  there- 
fore, ought  to  be  avoided  as  much  as  may 
be ;  and  the  firfl:  be  pradifed  iq  all  cafes 
where  it  can  conveniently  be  done,   . 

Of  thofe  who  pradife  this   method  of 

planting  a  hedge,  fome  plant  only  tme  row 

of  thorns,  while  others  prefer  a  double,  and 

others  even  a  triple  row,  placed  at  different 

heights  in  the  face  of  the  bank ;  putting  the 

plants  in  each  of  thefe  rows  oppofite  to  the 
interftices  of  the  other  rows.    But,  as  either 

the  double  or  triple  rows  are  attended  with 

the 
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the  inconvenience  of  not  eafily  admitting 
cither  the  hand  or  tools  to  clean  them 
after  the  firft  year,  the  fingle  row  ought  al- 
ways to  be  preferred,  except  upon  fiich  foils 
as  are  quite  free  of  weeds*  Fori  if  thefe 
ijpring  up,  and  are  allowed  to  grow  without 
mdeftation,  the  hedge  will  be  quickly  choak- 

ed  up  with  them»  and  Ainted  in  its  growth. 
Indeed,  I  am  of  opinion,  that  the  fingle  row 
is  almoft,  in  all  cafes,  the  moft  eligible ;  as  it 
is  not  gdIj  mote  eafily  cleanedt  but  likewife» 
for  the  tnoft  part,  advances  with  greater 
vigour,  and  becomes,  at  lad,  a  ftronger  and 
a  better  fence  than  where  more  rows  we 
planted;  although  thefe  laft  have  ufually 
a  more  promifiBg,  appearance  for  the  £urft 
year  or  two. 


§  VL 


^  I 
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§  VI. 

Of  the  Choice  of  a  proper  Soil  for  a  Nurfery 
of  'white  Tbom^Hedges. 

Almost  all  writers  on  agriculture,  ad- 
vife  the  farmer  to  be  very  careful  to  make 
choice  of  fuch  plants  only  as  have  been 
raifed  in  a  nurfery  of  a  poor  foil ;  and  al- 
ways to  reje£t  fuch  as  have  been  reared  in  a 
richer  foil  than  that  in  which  he  is  to  plant 
them :  •  Becaufe/  fay  they,  *  a  plant  which 
has  been  reared  in  a  barren  foil,  has  beea 
inured  from  its  infancy  to  live  hardly,  and 
will  advance  with  a  great  degree  of  luxuri- 
ance, if  it  is  planted  in  one  that  is  better ; 
whereas  a  plant,  that  has  been  nurfed  in  a 
fertile  foil,  and  has  fuddenly  rufhed  up  to  a 
great  fize,  like  an  animal  that  has  been 
pampered  with  high  feeding  and  fwelled 
up  with  fat,  will  languifh  and  pine  away 
if  tranfplanted  to  a  more  indifferent; 
foil* 

It 
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It  wduld  lie  lio  difficult  matter  to  ftiow 

the   fallacy  of    this  mode    of   reafoning, 

and  to  point  out  ihany  errors  which  have 

trepit    ititb  almoft  all  fdences,    from   pur- 

fuing  futh  fdnciftil  analogies  between  ob- 

jedis  in  thdr  own  nature  fo  different  as  in 

this  example.     Biit,  as  this  would  be,   in 

fdmc  tneafufe,  foreign  to  my  aim  in  this  ef- 

fay,   I  fliall  content  myfelf  with  obferving, 

that  it  could  fcldom  be  attended  with  worfe 

tonfeqiiences  than  in  the  prefent  cafe,  as  it 

leads  to  a  coriclufion  diredly  the  reverfe  of 

What  id  warranted  By  experience.     For,  I 

have  found,  from  reiterated  experiment,  that 

a  (bong  and  vigorous  plant,  that  has  grown 

Up  quickly,  and  arrived  at  a  confiderable 

ft. 

inagnitude  in  a  very  fhort  time,  never  fails 
to  jgrdw  better  after  tranfplanting,  than  ano- 
ther of  the  fame  fize  that  is  older  and  more 
ftint^d  in  its  growth,  whether  the  foil  in 
which  they  are  planted  be  rich  or  poor ;  fo 
that,  infteid  of  recommending  a  poor  huh- 

P  gry 
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gry  foil  for  a;  mKfcry,  I  wouid^  iii:  all  cafcftr 
with  to  fct  »paTt»  for  this  purpofe^  the  richeft. 
»nd  moft  fcnik  fpo$  that  covrfd  be  found  j 
4iid,  in  the  choice  of  pkata,  would  alwaya 
prefer  the  youngeft  awi  moft  healthy  to  fucb 
as  were  older,  if  of  an  eqyual  fiae.'  I  fpeak 
here  from  experiencif,  and,  therefore^  do  it 
without  the  fmajkft  doubt  or  hefitadon^ 
being  certain  th^  future  obfervatioos  witt 
^oufif n»^  the  j,uftaeis  of  thefe  remark^*- 


§     VIL 

I>ircSiioins  for  managing  the  PlanU  while  ik 
the  ^urfery^ 

It  haa  been  hinted  above,  that,  if  the 
plants  have  been  fo  managed  as  to  have  thew 
roots  very  much  multiplied  clofe  by  the  flemr 
it  will  tend  greatly  to   make  them  pirofper 

well  after  they  are  tranfplanted.  But,  as  thi^* 

is* 
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18  a  cifciiinftaflce  of  mucli  greater  importance 
than  is  in  general  apprehended,  I  (hall  beg 
leave  to  call  the  attention  of  the  reader  to  it 
In  a  more  particular  manner. 

It  was  lodg  imagined,  that  roots  imbibed 
nouriflim^nt  from  the  earth  ihroughout  their 
^^yhole  lengthy  as  it  was  apprehended,  that 
(he  watery  jujces  penetrated  the  bark  at  €- 
very  place,  which  aded  as  a  filtre,  or  very 
fine  drainer,  and  ferved  to  prepare  the  fap 
for  entering  into  the  finer  veflels  of  the  plant. 
But  the  experiments  of  Du  Hamel,  Bonnel^ 
and  others,  have  now  fufiiciently  demon- 
ftrated,  that  little  or  no  moifture  is  iinbibc:4 
through  the  pof  es  of  the  bark  of  xoots  j  but 
that  the  whole  nourifhm^nt  of  the  plant  is 
^bforbed  at  the  e?:tremities  only  of  the  fmall- 
eft  ramifications  of  the  roots.  Hence,  theijij 
it  follows,  that  the  more  numerous  thefe 
finall  ramifications  are,  the  more  numerous 
will  be  the  mouths  of  the  plant,  and  the 
^ourifhmeat  imbibed  by  them  will  be,   in 

pro^ 
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proportion,  more  abundant.  ]3ut,  if  a  plf  nt 
be  allowed  tp  remain  updifturbed  for  any 
length  of  time  in  a  good  foil,  its  roots  will 
be  extended  to  a  confiderable  diftance  around 
it,  at  the  extremities  of  which  roots  will  be 
found  almoft  all  thofe  mouths  that  imbibe 
the  juices  that  nourifh  the  plant;  io  that^ 
when  thefe  extended  roots  are  cut  off  neai: 
the  ftem,  as  mufk  happen  when  the  trees  are 
to  be  tranfplanted,  almofl  all  the  fmall  fibres 
are  cut  away,  and  the  roots  remain  almoft 
entirely  deftitute  of  mouths ;  which  tends  in 
a  moft  powerful  manner  to  check  the  vege- 
tation  of  the  plant  at  that  time,  fo  as  to  ftint 
it  in  its  growth,  and  to  make  it  languifh  ever 

afterwards. 

» .    .  • 

But  if,  by  a  judicious  managemept  while 
in  the  nurfery,  the  roots  had  been  prevented 
from  extending  to  any  confiderable  diftance, 
and  had  been  forced  to  divide  into  numerous 
ramifications  near  the  ft  em,  fewer  of  thefe 

i  •  ....  •  « 

fmall  roots  would  have  been  cut  off  when  it 

was 


»  ..-  J 
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ivas  traafplanted^  and  the  inconveiiiencie§ 
above  enumerated  would  have  been  in  a 
great  meafure  obviated, 

Many  improving  farmers  feem  to  be  fijflST 
ciently  aware  of  the  good  efFeds  that  refulf 
from  this  caufe,  and  therefore  are  difpofed  oq. 
^11  occafipns  to  prefer  wtll  rooted  plants 
(that  is,  plants  that  have  ms^ny  fmali  fibre$ 
at  their  roots)  to  fuch  as  are  barf  r  of  fm^ll 
fibres.  And,  as  it  off  en  happens  that  pls^lts 
which  havp  been  reared  on  a  poor  foil,  by 
l^eing  unable  to  penetrate  it  with  e^fe,  ar^ 
compelled  to  branch  out  into  ipore  nu- 
merons  ramification^  near  the  (lem  than 
thofe  that  have  gfown  upon  a  richer  and  ear 
iier  penetrated  mold,  thefe  ^rft,  altho*  poorcf 
^nd  more  ftiqtpd  plants  than  the  others, 
pierely  on  account  of  their  better  forme^ 
roots,  are  preferred  to  them  ;  and  often  fucr 
peed  as  well,  and  fometimes  even  better, 
than  the  others  do.    From  which  circumr* 

(lancet 
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ftance,  fome  may  imagine  that  the  diredion$ 
above  given,  with  regard  to  the  choice  of 
piants,  is  erroneous.  But,  as  it  is  poUible  to 
have  the  roots  equally  ^ell  formed,  and  the 
plants  much  more  healthy  on  a  rich  than  on 
a  poor  foil,  it  behoves  thofe  who  wifli  jo  rear 
hedges  in  the  moft  eafy  and  perfed  manner, 
%o  attend  to  this  circumftance  with  the  moft 
careful  circumfpeftion. 

As  fome  perfons  imagine  that  )the  young 
.  thorns  are  greatly  hurt  by  being  tranfplanted 
in  the  nurfery,  to  prevent  the  neceffity  of 
doing  that,  they  fow  the  feeds  at  firft  in 
rows,  in  which  they  fufFer  them  to  ftand  till 
they  are  planted  out  for  good.  But  this  i^ 
jm  exceeding  improper  pradice.  For,  if  a 
thom  is  fuffei;ed  to  remain  long  where  it  is 
firft  fowed,  the  top-root  defcends  to  a  great 
^pth,  without  fending  out  a  fufficient  num-- 
bcr  of  lateral  Ihoots  ^ear  the  furface ;  fo  fhat^ 
when  it  is  afterwards  taken  up,  to  be  planted 
in  the  hedge*row,  it  h^s  few  or  no  fmall 

root* 
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roots  that  can  be  raifed  with  the  plant,  which 
fubjefts  it  in  a  very  high  degree  to  the  in- 
conveniencies  above  enumerated. 

To  obviate  thefe  incoilveniencies  in  fome 
meafure,  it  is  always  proper  to  tranfplant 
the  thorns  when  young ;  at  which  period  the 
roots  ought  to  be  fhortened  with  a  fliarp 
knife,  which  will  force  them  to  fend  out  a 
number  of  fmall  ramifications,  in  the  fame 
manner  as  we  fee  happens  with  the  branches 
of  a  tree  when  thefe  are  lopped  olF. 

The  ufual  method  of  fowing  thorns  in  a  ' 
bed  pretty  thick,  is  as  good  a  practice  as  can 
be  followed,  if  the  young  thorns  are  tranf- 
planted  from  it  in  proper  time.  If  the  foil 
of  the  nurfery  be  fufficiently  rich,  fome  of 
the  ftrongeft  plants  ought  to  be  drawn  from 
it  the  firft  winter  after  fowing  ;  and  the  re- 
mainder ought  only  to  be  fuffered  to  remain 
in  the  feed-bed  one  year  longer.  For,  if  the 
young  thorn  fhould  be  allowed  to  attain  any 
confiderable  magnitude  before  this  operation^ 

the 
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the  proportion  of  roots  that  it  would  then 
ofe  would  be  fo  very  great,  as  would  endan- 
ger  the  future  health  of  the  plant ;  which 
will  not  be  the  cafe  if  the  plants  are  .very 
young.  For  which  reafdn,  this  neceffary  o- 
peration  ought  on  no  account  to  be  deferred 
longer  than  till  the  fecond  winter  sifter  the 
plant  appears  above  ground. 

Nurferymen,  in  general,  tranfplant  their 
tliorns  from  the  feed-bed  at  two  years  old, 
and  plant  them  into  rows  about  a  foot  or 
fifteen  inches  from  one  another,  and  keep' 
them  clean  ever-  afterwards,  by  means  of  the 
nand-hoe.  In  cotifequence  of  being  thus 
tranfplanted,  the  roots  are  a  little  fliortened,' 
Which  is  of  fome  ftrvice  to  them  :  So  that 
trarifplanted  quicks^  If  of  the  fame  age  and 
Vigour,  will  always  be  better  plants  than  fuch 
is  ha>re  been  allowed  to  temain  in  the  feed- 
bed.  But,  if  thefe  thorns  remain  above  a  year 
Or  two  in  the  niirfery  after  they  hate  been 
tranfplanted,  their  roots  extend  to  a  great  di- 
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ftance,  fo  that,  before  they  have  attained  the 
due  fize,  they  will  be  far  beyond  the  proper 

'limits ;  and,  by  interihixing  with  one  ano- 
ther throujgh  the  whole  foil,  they  foon  ex- 
hiuft  it  of  a\\  the  houriihment  it  contained, 
which  flints  them  in  their  growth  before 

*  they  have  attained  the  magnitude  required. 
But,  inflead  of  planting  them  at  this  time 
iti  rows  only  twelve  or  (ixteen  inches  a-part 
from  one  another,  as  is  ufually  done,  I  would 
advife  that  the  rows  fliould  be  five  or  fix,  or, 
at  the  leaft,  four  feet  diftance  from  one  ano- 
ther, which  will  allow  all  the  operations  ne- 
ceffary  for  forming  the  roots  to  be  properly 
performed  ;  and  the  plants  will  be  fupplied 
with  fuch  abundant  nourifhment  as  to  keep 
them  always  in  a  ftate  of  very  vigorous  ve- 
getation. 

Nor  will  the  frugal  nurfery-man  lofe  any 
thing  by  allowing  fuch  a  diftance  between  the 
rows  as  is  here  prefcribed:  For,  if  the  ground 
is  in  the  high  order  that  has  been  recom* 

E  mendedi 
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mended,  it  will  be  in  a  condition  t&  carry, 
between  the  rows,  any  fort  of  garden-plant 
tHat  he  may  inclme,  in  almoft  as  great  abun- 
dance  as  if  no  thorns  had  been  planted  on  it. 
The  only  caution  neceifary  to  be  given  in 
this  cafe,  is,  to  avoid  fowing  any  high  grow- 
ing plant  upon  thefe  intervals  for  the  fir  ft 
year  or  two,  left  they  fhould  over-top  the 
young  thorns,  and  hurt  their  growth.  If  the 
foil  is  fit  for  carrying  onions,  that  would  be 
a  very  proper  crop  for  the  firft  year  :  Or,  if 
this  fhall  be  thought  improper,  dwarf-peafe> 
or  any  other  low  growing  annual  plant, 
that  may  beft  fuit  the  circumftances  or  fitu- 
^ion  of  the  pofleffor,  may  be  fowed  in  their 
(lead. 

But,  whatever  crop  may  be  put  upon  the 
ground  the  firft  year  after  the  thorns  are 
tranfplanted,  it  is  neceffary  that  it  fhould  be 
at  all  times  kept  quite  clear  of  weeds.  In 
the  fucceeding  winter,  the  earth  between  the 
rpws  ougl^  to  be  dug  over  with  the  fpade, 

taking 
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taking  care  to  go  very  clofe  to  the  rows, 
and  to  work  with  a  verv  fharp  edged  tool, 
fo  as  to  cut  the  greateft  part  of  the  lateral 
roots  as  near  the  body  of  the  plants  as 
may  be,  which  will  tend  to  make  them 
branch  out  into  ilill  more  numerous  ramifi- 
cations. And,  if  the  ground  is  dug  very 
winter  afterwards,  keeping  at  a  little  greater 
diftancc  from  the  plant  at  each  fucceffive 
digging,,  the  roots  will  be  kept  at  all  times 
fo  fiiort,  and  their  ramifications  will  be  fo 
numerous  near  the  ftem,  that,  when  they 
fliall  be  lifted  to  be  put  into  the  hedge,  they 

"■    •  •  .  * '       --4 

will  not  fail  to  be  provided  with  fuch  »n  a- 
bundance  of  mouths  to  imbibe  liouriihment 

»  -  « 

with,  as  to  be  in  no  danger  of  fufFering 
much  by  that  operation. 

If  the  foil  of  the  nurfery  is  fuflSiciently 
rich,  and  if  the  thorns  have  been  tranfplant- 
cd  while  young,  and  early  in  winter,  they 
will  rufti  up  chiefly  in  heighth,  and  fend  out 
but .  few  lateral  branches ;   which  is  a  thing 

much 
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much  to  be  wifhecjt  for  ip  a  nurfery  ;  there- 
fore care  ought  to  be  taken,  when  they  aye 
tranfplanted,  not  to  bruife  or  injure  the  ftepi 
of  the  pl^nt,  nor,  on  almpft  any  account,  to 
cut  it  over,  uplefs  ^he  (lem  w?i?  before  ni;:ly 
and  ftinted.  Neither  ought  the  upright 
fhoots  to  be,  in  any  cafe,  fhortened  while  in 
the  nurfery :  But,  to  facilitate  the  operationsf 
between  the  rows,  any  ftraggling  fidc- 
branches  that  may  fpring  out,  ought  to  be 
cut  off  by  the  knife  or  {hears  at  the  begin-- 
ning  of  winter. 

In  every  fituation,  it  will  be  proper  thjit 
the  earth  between  the  rows  be  ftirred  the 
firft  winter  by  the  fpade  ;  but,,  if  the  nurfery 
.is  of  great  extent,  ic  may  be  afterwards  done 
by  means  of  the  plough,  with  the  utmoft  fa^ 
cility. 

The  couffe  of  crops  that  would  fecm 
to  be  the  moil  eligible,  would  be  ;^s 
follows : 

I  ft  Year, 
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I  ft  Year,  Dwarf-peafe  or  onions. 

^d.  Early  turnips,  or  col  wart  plants,  if  theiQ 
is  a  demand  for  them  on  the  fpot ;  and,  after 
thefe  come  off  the  ground,  winter  turnips. 

3d,  Early  peafe,  and,  as  a  fecond  crop, 
winter  turnips. 

4th,  And  every  fiicceeding  year,  early 
peafe  and  turnips. 

The  reafon  why  I  would  advife  peafe  fo 
often  is,  that  this  is  a  meliorating  as  well  as 
a  very  profitable  crop,  and  would  be  peculi- 
arly proper  in  the  prefent  cafe.  For,  as  the 
young  thorns  wou^d  foon  attain  a  confider- 
able  height,  they  would  afford  much  fhelter 
to  the  ground,  and  bring  the  peafe  forward 
pretty  early  in  the  feafon,  AncJ,  if  a  row 
were  fowed  on  each  fide  of  every  row  of 
thorns,  at  a  foot  or  fixteen  inches  from  them, 
there  would  be  fufficient  room  to  hoe  the 
interval  between  them  and  the  thorn?,  fo  as 
to  keep  down  the  weeds  with  little  trouble ; 
and,  when  the  peafe  grow  fo  high  as  to  need 

fupport, 
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fupporty  they  could  be  laid  towards  the 
hedge^  which  would  anfwer  the  pqrpofe  of 
ilakes  perfedly  well,  and  admit  of  their  beiag 
pulled  with  the  utmoft  tacility* 

If  thefc  peafe  are  of  the  early  fort,  and  the 
foil  and  fit uat ion  favourable,  they  may  be 
off  the  ground  in  fufficient  time  to  admit 
of  rearing  in  perfedion  a  crop  of  winter  tur- 
nip upon  the  fame  ground.  And,  as  this 
plant  fcrves  to  meliorate  the  ground  more 
than  almoft  9Py  other,  there  is  little  doubt 
but  the  nurfery  could  be  kept,  for  any  length 
of  time  that  could  be  necpflary,  in  very  high 
order,  by  this  fucceffion  of  crops,  without 
almoft  any  expence  of  manure  whatever. 

By  this,  or  fome  fimilar  mode  of  ma- 
nagement, the  nurfery  will  always  aflFord 
its  owner  very  profitable  crops,  and  the 
thorns  will  be  reared  to  the  utmoft  perfe£lioQ9 
and  have  their  roots  formed  as  properly  a^ 
could  be  defired,  at  little  or  no  expence. 
But,  as  it  is  impoffible  to  purchafe  fucl| 
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plants  as  thefe  from  an  ordinary  nurfery  gar- 
den,— and,  as  the  young  thorns  always  fuflFer 
very  much  by  being  long  kept  out  of  the 
ground,  not  to  mention  the  cxpence  that 
would  attend  the  tranfporting  fuch  large 
plants  from  any  confiderable  diftancc,  it  is 
of  much  confequence  for  every  improving 
farmer  to  rear  plants  for  himfelf :  Or,  if  he 
buys  them  at  all  from  a  nurfery,  to  take 
them  when  only  one  or  two  years  old,  and 
nurfe  them  afterwards  for  himfelf. 

The  only  thing  that  can  make  the  plan 
here  propofed  mifcarry,  is  the  negleding  to 
make  the  nurfery  rich  enough  before  the 
thorns  are  planted  in  it  ;  for,  I  have  fre- 
quently obferved,  that  gentlemen  in  the 
country,  or  farmers,  who  are  at  a  diftance 
from  manures,  err  exceedingly  in  this  re- 
fpe£t.  I  therefore  again  repeat  it,  that  it  is 
of  the  utmoft  confequence^  on  all  occafions,  to 
have  the  nurfery  as  rich  as  jpoffible.  And 
indeed,  unlefs  this  be  the  cafe^  he  who  ihall 

attempt 
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attempt  to  rear  thorns  in  the  manner  a(bovcf 
defcribed,  will  certainly  be  a  lofet,  and,  there- 
fore, had  bitter  not  attempt  it  at  all,  than  do^ 
it  in  an  imperfeA  manner  :  For  a  poor  foil 
could  never  produce  to  advantage  the  crops 
above  enumerated.  But,  if  the  ground  is 
once  put  into  proper  tilth,  it  may  be  conti- 
nued as  a  nurfery  ever  afterwards,  without 
almoft  any  expence  at  all. 

To  put  the  ground  into  that  high  tilth  the 
year  before  you  intend  to  turn  it  to  a  nurfery, 
give  it  a  fallow  in  the  beginning  of  fummer, 
and  a  very  thick  dreffing  of  dung,  and  lime, 
if  it  needs  it,  and  take  a  crop  of  winter  tur- 
nips. This  will  clean,  enrich,  and  mellow 
the  foil.  If  it  has  been  in  good  order  before, 
this  will  be  fufl5cient;-but,  if  the  foil  was  na- 
turally poor,  it  may  be  proper  to  repeat  this 
fame  dreifmg  a  fecond  year,  which  will  aflfu- 
redly  eflFefl:  the  purpofe.  Starve  not  your 
plants  at  firft  ;  for  the  richer  your  foil  is  at 
firfl,  the  more. quickly  and  abui^antly  will 
it  repay  you. 

§  VIIL 
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§  vni. 

Rules  for  chufing  the  Plants. 

If  you  wifh  to  have  a  good  fence,  free  of 
gaps,  and  of  an  equal  degree  of  ftrength 
throughout,  pick  your  plants  with  great 
care,  fo  as  to  have  them  all  as  nearly  as 
pollible  of  one  fize,  and  of  an  equal  degree 
of  heaithinefs.  But,  if  you  fhould  have  oc- 
cs^on  for  fo  many  plants  at  one  time,  as 
makes  it  neceflary  for  you  to  take  them  as 
you  can  find  them,  you  had  much  better 
aflbrt  them  into  feveral  lots  of  different  fizes, 
and  plant  each  of  thefe  lots  in  a  place  by 
itfelf,  than  plant  the  whole  promifcuoufly  ; 
it  being  much  better  to  have  two  inclofures 
fenced  with  hedges  of  different  degrees  of 
f^^ien^th  throughout  their  whole  extent,  but 
«qual  in  every  part,   tlian  one  which  is  ia 

F  fome 
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fome  places  ftronger  than  in  others ;  becaufe, 
fo  long  as  any  one  part  of  it  is  weak,  all  the 
ftronger  places  can  be  of  no  ufe  as  a  fence  jf 
and  if}  with  a  view  to  remedy  that  evil, 
you  plant  your  weak  plants  by  the  fide  of 
the  ftrongeft,  they  are  apt  to  be  overtopt  by 
thefe,  and  dinted  iq  their  growth  ;  fo  that 
the  hedge,  in  thefe  places^  continuing  a}*!> 
ways  weak,  is  liable  to  be  broke  down  by 
cattle,  hogs,  &c. ;  which  occafions  thefe  unt 
fightly  and  irremediable  gaps  that  farmery 
fo  generally  have  reafon  to  complain  of^ 
But,  if  all  the  plants  are  at  firft  quite  equals 
their  firft  fhoots  will  be  nearly  equal  in  vi- 
gour,  and  *  will  continue  to  advance  «t  the 
fame  rate,  fo  as  to  form  a  hedge  equally 
ftrong  in  every  part. 


fl«. 
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§  IX. 

Of  the  proper  Size  of  Plants. 

If  the  young  thorns  arc  of  an  equally 
healthy  temperament,  the  vigour  with  which 
they  advance  will  be  nearly  in  proportion 
to  the  fize  of  the  plant ;  fo  that  it  is  of  great 
confequence  that  thefe  be  not  too  fmall.  The 
leaft  fize  of  thorns  that  I  think  ihould  ever  be 
planted  out,  if  the  plants  can  be  got,  ihould 
be  fuch  as  are  about  the  bignefs  of  a  jnan's 
little  finger  ;  hut  they  will  be  better  if  about 
the  fize  of  the  thumb.  If  plants  are  reared 
in  a  very  rich  nurfery,  till  they  are  of  this 
fize9  and  have  had  the  earth  carefully  dug 
about  them  each  year,  fo  as  to  make 
them  have  their  roots  very  niuch  multiplied 
clofe  by  the  Hem,  and  be  planted  in  a  good 
foil  in  the  manner  after  mentioned^    few 

perCons 
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perfons  have  any  compreheafion  of  the  de- 
gree of  vigour  with  which  they  will  ad- 
vance. In  fuch  a  caife,  the  farmer  may  rea- 
fonably  expe£l  that  the  (hoots  of  the  firft 
year  will  be,  at  a  medium,  between  three 
and  four  feet  in  length,  and  fome  ot  them 
confiderably  beyond  that.  It  would  be  dif- 
ficult to  rear  plants  to  a  larger  fize  than  this 
in  a  nurfery  ;  and,  although  they  may  be 
fometimes  got  of  a  larger  fize,  by  grubbing 
up  a  hedge  which  it  is  neceffary  to' remover; 
yet  as,  in  this  cafe,  the  roots  have  been  al- 
lowed to  extend  to  a  greater  diftance  when 
growing,  there  is  a  neceffity  of  cutting  off 
many  of  thefe  at  raifing  them,  fo  as  to  leave 
but  few  fibres  adhering  to  the  plant ;  on 
which  Account,  it  is  not  to  be  expe£ted,  that 
they  Will  advance  fo  fail  as  plants  of  a  fmalK 
er  fize,  which  have  had  their  roots  properly 
formed  by  a  judicious  management  in  the 

nurfery ;  yet  plants  of  this  kind  ought  not 
to  be  reje£ted,  as  I  have  ibmetimes  feen 

them 
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them  fend  out  fhoots  of  very  great  ftrength 
and  vigour. 


§    X. 

r 
\ 

Of  the  proper  Seqfonfor  planting  thefe. 

As  the  ftrength  and  future  healthinefs  of 
aiiedge  in  a  great  meafure  depend  upon 
the  vigour  of  the  fhoots  it  makes  the  firft 
year,  too  much  care  cannot  be  takeq  to 
guard  againft  every  circumftance  that  may 
tend  to  retard  its  progrels  at  that  period. 
On  this  account,  it  is  of  very  great  confe- 
quence,  to  have  every  hedge  planted  as  early 
in  winter  as  poffible.  For,  I  have  found,  by 
long  experience,  that,  if  one  part  of  a  hedge 
has  been  planted  early  in  winter,  and  ano- 
ther part  of  it  in  the  months  of  March  or 
April,  when  the  buds  begin  to  fwell,  all  other 

cir- 
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circumftancca  being  equaU  the  fhooii  of  the 
firftyear,  from  that  part  which  has  been 
firft  planted,  have  always  been  nearly  double 
the  fize  of  thofe  of  the  other  part^  and  con- 
tinue ever  afterwards  to  be  more  healthy 
and  vigorous  in  every  refpedl: ;  which  is  a 
circumftance  that  few,  who  have  not  expe- 
rienced it,  would  naturally  have  expe^ed. 
If  the  fpring  be  not  very  backward,  thorns 
ibould  feldom  be  planted  after  the  beginning 
of  February ;  and,  in  the  moft  backward 
feafons  that  we  ever  experience,  nose  fliould 
ever  be  planted  after  the  beginning  of 
March,  if  it  can  poffibly  be  avoided  It  is 
a  good  method,  in  generaU  for  tlM^e  who 
have  a  great  deal  of  work  of  this  kind  to 
perform^  to  begin  to  plant  early  in  autumn; 
taking  only  fo  much  earth  from  the  ditch 
at  that  time,  as  is  necefiary  to  cover  the 
roots  of  the  plants  fufficiently ;  and  runping 
along  the  whok  in  thia  manner  as  quickly 
^  poffible,  fo  as  to  bave  the  quicks  all 

plant- 
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^ated  eiurly  in  winter;  aftet  which  the 
ditches  may  be  finifhedy  withcmt  any  lofst 
m  the  fpring.  Bat,  even  iir  tfai3  caic»  die 
whole  ought  to  be  finiihe4  in  the  month  of 
March,  otherwife  the  young  (hoots  will  be 
much  injured  by  the  difturhaace  tbty  will 
meet  witht  /• 


Pf  Trimming  before  Ptantingl 


As  the  vigour  of  the  firft  ihoots  of  a 
hedge,  likewlfe,  in  a  great  meafure,  depends 
upon  the  proper  trimming  of  the  young 
thorns  before  planting,  \  ihall  beg  to  make 
^  few  obfervations  on  that  head. 

Every  tree,  when  it  is  tranfplanted,  lofes  a 
pait  of  its  rcK>t8,  and  is  on  this  account  un-i 

able 
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able  to  abforb  fomuch  nourifhment  as  would 
be  neceflary  to  make  it  pufli  out  ihoocs  with 
an  equal  diegree  of  vigour  as  if  it  had  not 
been  removed  ;  it,  therefore,  becomes  neccf- 
fary  to  lop  off  fome  part  of  the  top  of  every 
tree  when  tranfplanted,  that  the  remaining 
roots  may  be  able  to  abforb  abundant  nou- 
riflimcnt  for  thefe  branches  that  we  leave 
behind.  If  the  plant  is  old,  the  proportion 
of  roots  that  it  lofes  by  being  tranfplanted 
is  always  greater  than  when  it  is  young ;  but, 
in  all  cafes,  it  is  neceffary  to  lop  oflF  fome  part 
of  the  top  of  the  plant,  otherwife  there  is  great 
dapger  that  it  will  then  receive  a  check  in  its 
growth  and  become  dinted ;  which  is  a  dif- 
eafe  that  hardly  admits  of  a  cure  but  by 
atpputation.  To  prevent  this  dangerous 
difeafe  in  a  hedge,  it  is  always  proper  to  cqt 
oflF  the  top  of  the  quick  entirely  j  which  ne- 

I  \ 

ver  fails  to  make  it  fend  out  fhoots  the  firft 
yeir  of  a  more  than  ordinary  degree  of  vi- 
gour.   This  amputation  ought  always  to  be 

per- 
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formed  by  a  (harp  tooU  that  the  wound 
may  be  as  clean  as  poflible;  and^  when  the 
hedge  i$  to  be  planted  on  the  face  of  a  bank, 
it  ought  to  be  made  about  twelve  'inches 
above. the  root,  ^khoijgh  this  operation  is 
not  fo  indifpenfibly  neceflary  on  young 
plaiits  as  on  thc^e  that  are  qldev ;  yet  it  is 
always  of  ufe,  and  ou^ht  never  to  be  omitr 
ted. 

1  .... 

Gardeners  toq  often  negle£t  this  moft  ne*?- 
ceflary  operation,  and  almoft  as  univaifally 
prune  the  roots  too  much.  If  the  plants 
have  not  b?en  brought  from  a  diftance,  or 
long  kept  out  of  the  ground,  it  is  only  ne- 
ceffary  to  cut  off  the  points  of  fuch  roots  as 
have  be^n  lacerated  in  taking  up  the  plants; 
leaving  as  many  fmall  roots  as  poffible,  if 

w 

they  are  fopnd.  If,  indeed,  they  have 
been  too  long  e^tpofed  to  the  weather,  fo  as 
to  have  fome  part  of  th?  fmalleft  fibres 
l^illed,  it  will  not  be  improper  to  cut  away 
th^fe  de^d  fibres ;   but,  it  is  in  general  the 
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^t^  plan,  (o  pmoe  tl^e  foc^s  bi^t  y^tj  Uttie 
b^Qxe  planting. 


f  XII, 

X>treSUans  fir  the  Maimr  of  Fkmth^. 

The  proper  method  of  planting  this;  Jcind 
of  hed^e  is,  firft  to  turn  pp  a  little  of  the 
€arth  from  the  place  wherq  the  ditch  is  to 
l^e  madet  and  lay  it  ypoQ  the  bank  rever- 
fed  ;  fo  218  to  form  a  becj  for  the  plant  about: 
twQ  inches  thic^  2tboye  the  folid  ground, 
Upon  this  the  thprn^  fhpul|l  be  laid  nearly  in 
^  horizontal  dire^ipn^  but  encjining  a  little 
upward  in  the  pointy  aad  having  the  ends  of 
the  flems  juft  equal  wi^h  the  face  of  the  bank^ 
or  projefting  beyond  it  a  very  littlei  not  more 
than  half  an  inch  ;  by  which  means,  every 
plant  will  fend  out  only  one  or  two  ftoots, 
which  will  be  the  more  vigorous  as  there  are 
fo  few  of  thenj.    But,  if  any  of  thefe  plants 

ihould 
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(kotild  Icind  otit  i  greatei*  titiihb^  of  fhootfrf 
it  wrH  be  prbpier  to  phine  away  iW  tfad^ 
(tipetnumerarieg  the  firft  winter  after  plant*^ 
ing  i  tjmltig  (kern  ^tb  i  kitife  doft  hj  thtf 
fteiH  frortl  Whieh  they  fpring :  For<  it  i«  the  . 
kfgetrefg  df  thefe  dr2giiMil  ftHn^iifa  of  ihi 
hedge  th^  WHl  2tftef«?ili'd$  ce>nftkiit€  ki 
fttdngth,  ^d  dot  the  number  of  fc^Il  ra^^ 
MidcatiOnSt  ds  id  tod  generally  imagitied* 
Butf  if  the  fhoots  are  humeroti9^  they  never 
tfd  acqiih-e  fuch  a  degree  of  fljrength  m  wheat 
ihertf  ire  fewef  of  themr 

tfte  pfants  hting  dius  i^egtttarly  kid^ 
diould  hav6  thek  roots^  immediately  ootered 
with  the  bell  mold  t^sen  fi'om  tUe  Ai#laee 
of  tlie  ditch  i  and  the  imritnth  (houtdl  iFaftt 
care  to  keep  that  gobd  itidld  wdl  back  u^ 
the  bank,  and  rather  behind  the  toots^  ka^ 
ting  the  brdaft  df  the  bank  to  be  made  up 
by  the  fefs  fertile  earth  taken  fi^otii  tfee  bdl^ 
torn  of  the  ditch.  By  thi«  meslnd  the  roote 
Will  have  all  the  good  earth  about  thtjm ; 

in 


52         OF     INCLOSURES 

in  which  they  will  fpread  with  freedom^ 
and  draw  from  it  abundant  nourifliment  ; 
and  the  bad  earth  which  forms  the  breaft 
of  the  bank  will  produce  much  fewer  weeda 
there,  than  the  good  earth  would  have  doncr 
if  it  had  been  kept  near  the  furface.  You  will 
'  now  likewife  perceive  the  reafon  for  cut- 
ting the  plants  at  fucb  a  diflance  above  thd 
roots,  (,§  XI.)  viz,  that  you  may  be  thua 
allowed  to  put  the  roots  among  the  good 
moldi  and  ftill  leave  room  for  a  breaft-work 
of  bad  earth  of  a  fufiicicnt  thicknefs  :  where- 
asy  if  they  had  been  cut  fhorter  than  is  there 
mentioned,  you  would  not  only  have  beea 
deprived  of  this  conveniency,  but  would 
ilfo  have  been  obliged  to  plant  the  roots  fo 
laear  to  the  breaft  of  the  ditch,  aa  to  expofe 
.them  very  much  to  the  droughts  of  fummer, 
which  woifld  greatly  retard  their  growth  j 
for  no  plant  delights  more  in  a  moderate 
degree  of  moifture  than  the  white  thorn  j 
wluch    ia    probably  one  reafon    why    it 

thriv6»; 
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thrives  better  ia  this  method  of  planting  than 
any  other,  and  advances  much  fader  in  rai-^ 
ny  feafons,  or  in  wet  climates,  than  in  fuch 
as  are  drier.  If  the  foil  in  which  they  are 
planted  18  poor,  I  would  advife  to  mix  fome 
Well  made  dung  *  with  the  earth  that  covers 
the  roots  of  the  thorns,  which  would  greatly 

pro-, 

*   I  have  met  with  many  gentlemen  who  are 

firmly  perfuaded,  that  dung  o£  every  kind  is  hurtful 

to  hedges,  and  many  other  plants.    It  is  much  to  be 

regretted,   that  mankind  fliould  adopt  any  kind  o( 

theory  with  fo  little  referve*  as  to  fhut  their  eyes  a-< 

gainft  the  plaineft  di^^ates  of  experience.     I  will  not 

here   attempt  to  undeceive  thofe  who  may  have  a* 

dopted  this  opinion,    by  any  kind  of  reafoning, 

which,  in  matters  of  this  fort,  is  always  in  danger 

of  being  fallacious ;  .  but  leave  the  decifion  of  the 

matter  to  their  own  experience  and  obfervation  ;  not 

dou}iting  but  that  they  will  find,  that,  if  there  are 

any  plants  which  are  not  forwarded  in  their  growth, 

by  the  judicious  application  of  dung  to  the  foil  in 

which  they  are  reared,  the   number  is  extremely 

fmall,  and  that  the  bawthoYn  is  Aot  one  of  thefe. 
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pfOHiote  their  groiyth*  And  ht  Uttaicd  wkll 
Verjr  Ihtle  esepence  j  ^  tht  qtiantity  fleteflSt^ 
ty  could  be  but  ireiy  finAH  ** 

*  It  wUl  hardljT  be  ikceflary  iMre  t6  xemark>  that 
the  hedge  ought  to  be  earefuliy  kept  clear  of  weed^ 
for  fevefal  years ;  and  that  it  ought  Iikewife  to  he 
prefiurved  from  being  broke  down  by  cattle,  by  means 
of  any  kind  of  dead  fence  that  may  beft  fuit  the  cir- 
cnmflance  eif  the  fturmev  iSd  #eap«  A  ilobtanian  iit 
Scotland,  who  rs'  eminently  diiftingH^ilhe^  by  hii^  aft^ 
tentkm  tot  agricttlturci  attd  ifhe  rtvaf^y  ympt^ffttMnti 
that  he  hatft  m^de  m  that  art,  has  ftwdy  cotttri^tvd 
ttx  cBeSt  heiA  thefcf  purpofe»  at  once,  by  facitig:  #itlt 
ftones  the  ditch  in  which  tht  hedgt  i^  plan^ed^  mm 
king  a  fmatf  ft)tiaf e  hote  for  ea«h  ttt^rl^fihM$y  »A 
cutting  the  ftem$  df  a  (afficient  IbflgtB*,  i»  as  tO'  peif'* 
tnit  them  to  come  quite  through  the  d)ke ;  hi  whfti 
fituation  they  adrance  ad  well  as  if  no  feeing  of  ffioM 
had  been  there.  Fn  this  way  of  pl'amittgf,  great  ^ai^ 
ought  to  be  taiten  to  rejefb  bad  phrttA,  a^  it  19  m6m 
difficulf  to  fupply  deficiencies  afcerwardii  thaxi*  ili 
the  common  way^ ;  large  plants  are  here  alfd-  wAdtH 
ttflentially  neceflarf  than  in  the  ordinary  mod«  ni 
planting  hedges. 
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^IkoSiimtfor  the  Mmner  ^  ]Plant'mg  in  a 

4 

Thfik  who  live  Id  aq  tjip^ri  uncultivat;^ 
eouQtrj  b«v«  iP9oy  di%uUiei  to  encott«i- 
Kft  wbi^h  otl^ef#  wijo  Inhabit  more  vvarBi 
IUi4  il(clf^«4  i^giong  nev€f  experiexice ;  andt 
among  thefe  diflBculties,  may  be  rccl^gi^c} 
that  ^  hftwJly  getting  t>cdg^  to  graw  with 
^cility?  Far>  Where  a  yQ«ag  hedge,  i$  much 
f^pofcd  t9  violent  and  continued  guib  of 
^if)4«  <^9  2)Tt  wiU  evp r  m^ke  it  rife  wkh  fq 

much  firee^QCRi  ix*  grow  with  Aich  luxuriT 
ance  as^  it  would  do  i^  a  nore  ibeUered  fitu^ 
fktiOQt  and  iftvpyifahle  esfppoAire, 

Bift,  although  it  is^  impolfihie  to  rear 
hedges^  in  this  fitUfttioD^  to  £i>  much  periec- 
^  ai  m  th(t  othe3r«9  yet^ey  mxf  b^  rcafed 

even 


/ 
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eveo  there  with  a  little  attention  and  piunsi 
fo  as  to  become  very  fine  fences. 

If  it  is  advifeable,  in  other  cgfes,  to  plant 
the  hedges  upon  the  face  of  a  bank,  it  be- 
comes  abfolutely  necefiary  in  fuch  an  expo« 
fed  fituation  aS  that  I  have  now  defcribed : 
For  the  bank,  by  breaking  the  force  of  the 
wind,  fcreens  the  young  hedge  from  the 
violence  of  the  blaft,  and  allows  it  to  ad- 
vance,  for  fome  time,  at  firft,  with  much 
greater  luxuriance  than  i(  otherwife  could 
have  done* 

But,  as  it  may  be  expeded  icon  to  grow 
as  high  as  the  bank,  it  behoves  the  provi- 
ding  huibandman  to  prepare  for  that  event, 
and  guard,  with  a  wife  forecaft,  againft  the 
inconvenience  that  may  be  expedited  to  arife 
from  that  circumftance. 

With  this  view,  it  will  be  proper  for  himj» 
inftead  of  making  a  (ingle  ditch,  and  plant* 
ing  one  hedge,  to  raife  a  pretty  high  bank, 
with  a  ditch  op.  each  fide  of  it,  and  a  hedge 

9^ 
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ca  each  face  of  the  bank ;  ia  which  (Itua- 
tion,  the  bank  will  equally  Shelter  each  of 
the  two  hedges,  while  they  are  lower  than  it ; 
and,  when  they  at  length  become  as  high 
as  the  bank,  thd  one  hedge  will  in  a  manner 
afford  ihelter  to  the  other,  fo  as  to  enable 
them  to  advance  with  much  greater  luxuri* 
ance  than  either  of  them  would  have  done 
fingly. 

To  effeduate  this  ftill  more  perf5edly,  let 
a  row  of  fervice-trees  be  planted  along  the 
top  of  the  bank,  at  the  diftance  of  eighteen 
inches  from  each  other,  with  a  plant  of  e- 
glantine  between  each  too  fervices.  This 
plant  will  advance,  in  fome  degree,  even  in 
this  expofed  fituation ;  and,  by  its  numerous 
ihoots,  covered  with  large  leaves,  will  effec- 
tually fcreen  the  hedge  on  each  fide  of  it, 
which,  in  its  turn,  will  receive  fome  fupport 
and  flielter  from  them,  fo  that  they  will  be 
enabled  to  advance  altogether,  and  form,  in 
time,  a  clofe,  ftrong,  and  beautiful  fence. 

H  The 
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Thtjirvice  is  a  tree  but  little  known  ia 
Scotlaads  although  it  is  one  of  thofe  that 
ought  perhaps  to  be  often  eultiyated  there 
in  preference  to  any  other  tree  whatever,  as 
it  is  more  hardy,  and,  in  an  expofed  fituation, 
affdrds  more  fhelter  to  other  plants  thatx  aU 
moft  any  other  tree  I  know  :  Fbr  it  fends 
out  ^  great  many  ftrong  branches  from  the 
under  part  of  the  ftem,  which,  in  time^  af- 
fume  ad  upright  dire£lioh^  and  continue  to 
advance  with  vigour,  and  carry  miny  leaves 
to  the  very  bottom  >  almpft  4s  loqg  as  the 
tree  ejtjfts ;  fo  that,  if  it  is  hot  pruned,  it 
rifes  a .  large  clofe  bUfli*  till  it  attains  the 
height  of  4  foreft-tree.. 

It  is  of  the  fame  genus  with  the  rawn-^ 
tree^-^—and  has  a  great  refemblance  to  it  both 
in  flower  and  fruit ;  its  branches  are  more 
waving  and  pliant-- 4ts  leaves  undiyided--*^ 
broad  and  roun^^  fomewhat  refemblidg  the 
lelnvv  but  white  and  meftly  on  the  under  fide, 

It  deferves  to  be  better  knowfi  thafe  it  is  4f 

prefent. 

§XIV, 
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§     XIV. 
Oftbt  Ufe  of  the  Eghxnfinc  in  Fencings 

Although  the  ^hawthorn  ra^Lkes  %  very  0ije 
fence  wherj  pl?inted  aloae  j  yet,  it  is  rather 
iiQ{>rQV«d>  by  having  (qcqc  pljiats  of  fweet- 
bri^r  [Eglimth^)  Antermjxqd  with  it.  For^ 
^though  this  p}^nt  is  fo  weak  apd  draggling 
as  never  to  make  ^  f^ce  ftrpi)g  eaough  by 
itfelf  J  yet,  as  it  adva^ncee  with  fuch  prodi-^ 
gious  rapidity,  and  is  fo  entirely  covered 
with  prickles,  it  ferves  admirably  well  for 
intermixing  with  othej  ftronger  plants,  for 
the  purpofe  of  thickening  a  hedge  :  And, 
as  the  plants  can  be  reared  at  a  very  tri^lipg 
expence,  I  think  they  may,  on  many  pcca- 
fions,  be  employed  with  great  propriety. 

If  you  employ  nothing  elfe  than  haw- 
thoros,  they  ihould  be  planted  about  feven 

or 
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or  eight  inches  ^-part.  But,  ypur  hedge 
will  be  inore  quickly  reared,  and  at  a  more 
moderate  expeace,  if  they  are  planted  at 
twelve  inches  a-part,  with  a  plant  of  eglan- 
tine between  every  two  thorns.  But  the  e- 
glantine  fhould  be  planted  out  when  very 
young ;  for,  if  the  plants  were  large  and 
ftrongly  rooted,  the  fhoots  would  be  fo  lu- 
xuriant as  to  be  in  fome  danger  of  overtop- 
ping the  thorns  and  choaking  them.  Plants 
of  one  yearns  growth,  if  vigoroi^,  are  of  the 
proper  fize  for  this  purpofe ;  and  thefe  will 
require  no  lopping  before  they  are  planted. 


§  XV. 

Of  the  tiiceffary  Attention  to  the  Hedge  the 
frjl  Tear  after  Planting, 

It  will  be  neceffaiy  to  examine  the  hedge 
»?ith  care,  thefirft  winter  after  planting  j  and, 

if 
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if  there  are  any  plants,  either  ftintcd  or  dead, 
they  ihould  be  taken  out,  and  their  places 
be  Immediately  fupplicd  by  others,  more  vi- 
gorous, if  poffible,  than  thofe  that  were 
planted  the  year  before.  For  this  purpofe, 
every  good  hufbandman  fhould  take  care  to 
referve  a  few  of  the  fineft  plants  that  he 
can  pick  out,  and  of  the  freeft  fhooting 
kinds  of  thom,(for  there  is  a  very  great  dif- 
ference in  this  refpedl)  which  ftiould  be  kept 
in  the  richeft  part  of  the  nurfery,  and  have 
the  earth  dug  about  them  during  the  fummer« 
feafon,  with  the  greateft  care,  that  their  roots 
may  be  numerous  and  well  formed.  If  he 
has  taken  this  precaution,  and  is  at  pains  to 
open  the  bank  with  a  fpade,  fo  as  to  allow 
the  roots  to  be  properly  placed,  and  lifts 
them  from  the  nurfery  with  due  care,  co^ 
vering  them  immediately  after  planting 
with  the  richeft  earth  that  can  be  got, 
which  ought  to  be  further  meliorated  by  a 
little  well  rotted  dung^  and  cuts  off  the  whole 

of 


^  I 
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of  the  top  at  the  time  of  f^anting ;  they  wilf^ 
in  all  probability)  {nake  fuch  Ihoots  next  year 
as  to  be  at  once  out  of  all  danger  of  being 
choaked  by  the  others.  But,  )f  this  fmall 
degree  of  care  had  been  n^ledted,  or  even 
deferred  till  another  feafoUf  it  would  then 
hav^  been  too  late,  and  the  hedge  muft  have 
remained  for  ever  afterwards  full  of  incu«< 
rable  gaps,  that  might  have  been  efFedually 
prevented  by  this  well-tim^  attention^ 


§XVI, 

DireSlions  far  Clipping  and  Prtming  Hedges^ 

Nothing  can  be  more  prejudicial  to  a 
young  hed^e  than  an  injudicious  applica^ 
don  of  the  fdffars ;  and,  although  it  he  ex« 

tremely  common  to  clip  the  top  of  a  hedge 
for  a  few  years  at  firft,  even  where  it  is  to 
be  difcontinued  ever  afterwards }    yet,  it 

would 
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would  hardly  be  poffible  to  contrive  a  pracf 
tice  that  would  be  more  prejudicial  to  it  than 
this  is. 

The  chief  properties  that  conftitutc  the 
excellence  o£  a  hedge,    are   ftrength  and 

clofenefs. Now,  a  hedge  can  be  made 

ftrong  by  nothing  elfe  than  the  vigour  and 
fize  of  the  principal  ftems  of  which  it  is 
compofcd.  But,  it  is  evident,  that,  by  cut- 
ting the  tops  of  all  the  radical  fhoots,  each 
of  them  is  forced  to  fend  out  a  great  many 
fmaller  ones,  as  in  a  pollard-tree  ;  and  each 
of  thefe  fmall  ftems  being  cut  again  and  a- 
gain,  are-divided  into  ftill  fmaller  and  more 
numerous  ramifications,  till  the  number  of 
thefe  are  increafed  to  fuch  a  degree,  and 
their  fize,  of  confequence,  fo  much  diminilh- 
ed,  that  the  hedge  may  be  faid  to  confift  en- 
tirely of  an  infinite  number  of  fmall  twigs, 
dofely  interwoven  with  one  another,  which 
have  not  fuflBcicnt  ftrength  to  make  any  con- 
fifJerable  refiftftnce  to  a  furious  bull,  who 

will 
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will  cafily  break  through  any  part  of  fuch  a 
hedge  that  he  may  chance  to  attack,  how- 
evcriclofe  it  may  it  may  appear  to  be.  But  if, 
inftead  of  being  cm  in  the  top,  the  thorn 

be  allowed  to  advance  upwards  without  any  ' 
interruption,  its  ilem,  like  that  of  any  other 
tree,  will  continue  to  encreafe  in  fize  and 
ftrength,  and,  in  a  ihort  time,  become  fo 
large  as  to  be  able  to  refift  the  whole  force 
of  any  animal  that  we  may  have  occafion  to 
fear.  They  even,  in  time,  become  fo  large 
as  to  occupy  almoft  the  whole  fpace  that  was 
originally  left  between  the  plants,  fb  as  to 
form  a  folid  vegetable  wall  (if  I  may  ufe  that 
exprellion)  which  it  is  almofl  impoflible  for 
any  force  to  overturn.  It  is,  therefore,  ob- 
vious, that  cutting  the  top  of  a  hedge,  when 

young,  tends  greatly  to  diminifli  the  ftrength 
of  it. 

It  will,  perhaps,  be  a  more  difEcult  talk 
to  convince  the  reader,  that  this  pradice  like- 
wife  tends  to  diminiih  the  thicknefs  of  the 

^  hedge; 
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hedge;  although,  I  fliatter  myfelf,  that  I 
ihall  be  able  to  demonftrate  this  as  clearly  as 
the  other. 

When  the  principal  ftem  of  any  tree  is 
cut  over,  the  fap  thiat  would  have  gone  to 
encreafe  the  fize  of  its  top,  being  ftopt  in  its 
afcent,  forces  out  a  great  many  fhoots  all 
round  the  ftem>  immediately  below  the  place 
where  it  has  been  cut  over.  And,  when  this 
is  the  cafe  with  a  hedge,  the  number  of 
flioots  thit  are  crowded  together  draw  the 
fap  fo  powerfully  to  that  place,  and  occafion 
fuch  a  deep  fhade  below  it,  that  all  the  ho- 
rizontal fhoots  that  had  fprung  out  from  the 
ftem  near  the  roots,  being  deprived  of  their 
nouriibment,  and  the  influences  of  the  air, 
are  checked  in  their  growth*  and  in  a  fhort 
time  totally  perifh  j  leaving  tUe  ftem  at  the 
root  quite  naked  and  bare  *•     And,  as  there 

I  are, 

*  As  thofe  v^ho  have  not  paid  much  attention  to 
the  growth  of  trees^  may,  perhaps,  be  at  a  lofs  to 

com- 
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are,  from  that  period,  no  branches  fpring- 

ing  immediately  from  the  under  part  of  the 

ftcm, 

comprehend  the  full  force  of  the  argument  made 
ufc  of,  I  fiiall  here  fubjoin  a  few  obfervations  tend- 
ing to  illuftrate  it  more  clearly. 

The  principal  ufe  of  the  branches  of  a  tree,  is,  to 
pump  up  the  fap  from  the  roots,  and  diftribute  it  pro- 
perly through  the  whole  plant  ;  fo  that  the  health  of 
the  tree,  and  form  of  the  trunk,  in  a  great  mcafurc 
depend  upon  the^  proper  arrangement  of  thefe. 
Every  branch  carries  ofF  from  the  ftem  a  part  of  the 
nourifhment  that  is  imbibed  by  the  roots ;  and  aItho% 
in  its  paflage,  it  ferves  to  augment  the  fize  of  that 
part  of  thie  ilem  that  is  below  it,  yet  the  parts  that 
are  above  it  receive  no  addition  from  the  fap  that  is 
pumped  up  by  this  branch  ;  fo  that,  if  fome  branches 
fire  allowed  to  remain  upon  the  ftem  near  the  root, 
and  others  at  regular  diftances  above  one  another  to 
the  top,  the  under  part  of  the  ftem  will  be  of  a  confi- 
derable  fize,  and  it  will  taper  gradually  upwards,  fo 
as  to  ftand  extremely  firm  and  fecure.  But,  if  all 
the  branches  are  at  once  lopped  away  from  the  ftem, 
and  it  is  allowed  to  remain  naked  to  a  confiderable 
height,  it  continues  nearly  of  the  fame  fize  from  the 
root  tb  the  part  yrherc  the  branches  begin  to  fet  out ; 

and. 
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ftem,  to  detain  the  fap  in  its  paffage,  and 
make  that  part  of  it  encreafe  in  its  fize,  it 

there 

and,  being  thus  fo  lone:  and  flender,  it  is  not  of  a 
fufficient  ftrength  to  fupport  the  top,  fo  as  to  be,  in 
many  cafes,  bent  down  towards  the  ground,  and  con" 
tinue  to  grow  in  a  diftorted  and  languifhing  condition. 
This  is  more  particfilarly  obfervable  in  the  broad- 
leaved  Scots  elm,  and  the  freett  fliooting  pear-trees, 
than  in  any  other  fpecies  of  trees  that  I  know : 
But  the  fame  phaenomenon  is  obfervable  in  all  trees, 
in  a  finaller  or  great  degree,  according  to  the  vigour 
or  pliability  of  their  {hoots« 

But,  as  the  fap  always  n^ore  naturally  afcends  in 
an  upright  than  in  a  lajteral  direftlon,  if,  by  any^ 
means,  feveral  ftrong  (hoots  are  made  to  fpring  from 
any  part  of  the  ftem,  thefe  affume  an  upright  direc- 
tion, and  continue  to  draw  away  a  great  deal  of  nou«. 
rifluncnft  to  themfclves ;  fo  that  the  weaker  horizon- 
tal {boots  below  them,  not  being  able  to  attraft  to 
themfclves  a  fufficient  quantity  of  fap,  they  begin  to 

langui(h,  till  at  length,  more  and  more  weakened 

« 

by  the  ftiade  and  dripping  of  the  branches  above 
them,  they  gradually  fall  away.  Having  thus,  for  a 
time,  helped  to  encreafe  the  fize  of  the  junder  part 

of 
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there  continues  fmall  and  weakly ;  while 
the  top,  continuing  to  advance  with  liixU'^ 
riance,  becomes  fo  large  and  weighty  as  to 
be,  with  difficulty,  fupported  by  thefe  fmall 
naked  fhanks,  which  gradually  become  ba- 
rer and  barer  every  year.  But  every  .one 
kno^s,  that,  if  the  bottom  of  a  hedge  is  Or 
pen,  it  is  of  very  little  confequepce  whether 
it  be  clofe  above  or  not :  And,  I  leave  it  to 
be  determined  by  experience,  whether  this 
is  not,  in  general,  the  condition  of  hedges 
which  have  been  clipped  in  the  top  when 
young ;  efpecially  in  thofe  cafes  where  tl^e 
•  hedge 

of  the  ftem,  fo  as  to  enable  it  properly  to  fupport  its 
topj  nature  gradually  frees  herfelf  from  thefe  ufelefs 
branches ;  and,  by  their  gradual  decay,  the  ftem  i^ 
left  of  that  delicate  taper-foxm  which  is  heft  adapted 
both  for  ftrength  and  beauty.  This  is  the  regular 
progrefs  of  nature,  if  left  to  herfelf.  It  ought  to  be 
the  ftudy  of  man  to  improve  upon  the  hints  that  (he 
affords  him,  and  to  dire£l  her  operations  fo  as  thac 
they  may  beft  concur  with  him  iq  promoting  his  A^ 
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hedge  has  made,  vigorous  {hoots  *the  firft 
year.  And,  if  it  fhall  be  found,  that  this  is, 
in  general,  the  cafe,  we  mud  conclude,  that 
thi§  pra^ice  tend^  to  m^ke  the  hedge  thin-^ 
ner,  as  well  as  weaker  than  it  would  hav§ 
been,  if  it  hs^d  been  entirely  omitted. 

But,  if  an  hedge  is  allowed  to  advance  in 
height,  without  being  cut  in  the, top,  the 
fmall  branches  that  fpring  out  near  the  root, 
not  being  ftarved  by  the  extraordinary  fuc* 

s, 

tidn,  or  fuflFocated  by  the  fhade  of  too  luxu->- 
riant  branches  above  them,  continue  to  live, 
and  detain  a  part  of  the  fap ;  fo  as  to  make 
the  under  part  of  the  ftem  ftill  continue  to 
encreafe  in  fize  and  ftrength,  and  be  well 
able  to  fupport  the  fmall  top  that  it  thus  ac« 
quires.  And,  if  the  mofl  luxuriant  fide- 
branches  that  may  fpring  out  above,  are, 
from  time  to  time,  pruned  away,  fo  as  not 
to  be  allowed  to  overfhade  tliofe  that  may 
be  below  ;  thefe  laft  will  continue  to  grow 
^9  long  as  the  hedge  exi(ls.   And  as,  by  this 

manage-^ 
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management,  there  will  be  but  few  fide- 
branches  of  any  confiderable  fize,  the  prin- 
cipal ftems  will  advance  with  very  great  vi- 
gouri  gradually  tapering  from  the  root  up- 
wards. 

I  cannot  be  too  particular  in  advifing  the 
hulbandman  to  beftow  almoft  his  whole  at- 
tention to  the  proper  formation  of  the  up- 
right ftems  of  the  hedge;  Becaufe,  upon 
this,  the  whole  future  ftrength  of  the  hedge 
muft  entirely  depend.  And,  if  thefe  are 
once  rightly  formed,  it  will  be  an  eafy  mat- 
ter to  give  it  every  quality  that  we  pould 
wilh  for  in  a  hedge.  For,  if  thefe  ftrong 
Aems  fhould  even  be  entirely  deftitute  of 
fmall  branches,  they  may  be  made  to  pufli 
out  abundance  of  them  whenever  it  may  be 
thought  neceflary,  only  by  making  a  flight 
wound  in  the  naked  fl:em,  where-ever  you 
defire  that  young  branches  fhould  appear : 

For,  below  every  fuch  wound,  a  number  of 
fmall  (hoots  will  fpring  forth  the  edfuing 

feafon  ; 
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feafon  ;  the  points  of  which'  being  cut  off> 
will  fend  out  a  ftill  greater  number  of  fmall 
twigs,  which,  by  being  frequently  cut,  will, 
in  a  fhort  time,  form  a  covering  as  clofe  as 
could  be  defired. 

The  truth  of  this  reafoning  L  rayfelf  ex- 
perienced at  a  very  early  period  of  my  life  ; 
for,  having  then  had  occafion  to  drefs  a  gar- 
den that  was  furrounded  by  an  old  hedge, 
which  bad  always  been  allowed  to  grow  aa 
nature  prompted ;  never,  that  I  know  of, 
having  been  touched  either  by  knife  or  fcif- 
fars,  I  found  the  branches  ftraggling  very 
far  on  every  fide,  all  of  which  I  caufed  to  be 
cut  off  quite  clofe  by  the  upright  ftems^ 
which  then  were  left  entirely  naked,  and  ap- 
peared  like  as  many  may-poles  placed  be- 
fide  one  another.  But,  by  cutting  a  good 
many  flight  notches  all  along  thefe  ftems,  at 
the  diftance  of  a  few  inches  from  one  ano- 
ther, they  were,  in  one  year,  entirely  covered 
with  young  (hoots ;  which,  by  being  cut  once 

or 
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or  twice  in  one  feafon,  piit  but  fiich  a  num^ 
ber  of  fmaller  ramifications,  as  ih  a  fhttrt 
time  formed  a  covering  fo  very  clofe,  that  it 
Was  hardly  poffible  to  fee  any  obje(3:  throdgh 
it  at  any  part.  Nor  did  I  evci^,  iri  mjr  life^ 
fee  a  hedge,  thslt,  either  for  ftrength  or  beau- 
ty, could  be  compared  with  this  one.  Ma-* 
ny  of  the  ftems  being  fix  or  eight  inches  in 
diameter  ;  and  they  grew  fo  clofe  to  one  a-^ 
nother,  that  no  animal  larger  than  a  fmall 
bird  could  poflibly  have  penetrated  it. 

From  thcfe  obfervations,  I  hope,  it  will 
appear  evident,  that,  if  we  wifh  to  have 
a  right  hedge,  either  for  ftrength  of  clofe- 
nefs,  it  is  of  importance  never  to  fliorten 
the  top*(hoots  ;  at  leaft,  while  it  is  youngi 
But,  it  is  always  ^of  ufe  to  prune  the  fides  j 
cutting  off  all  the  lateral  fhoots,  with  the 
fciflars,  quite  clofs  to  the  upright  ftems,  af- 
ter the  firft  yearns  growth.  And  if,  aftef 
the  growth  of  the  fecond  year,  it  fhould 
fo  happen,  that  loo  many  ftioots  have  fprung 

out 
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out  at  the  tap  of  tb^^  firft  yearns  fliopts, 
(which  very  frequently  is^  the  cafe,)  thefe 
fupernimierariea  fhould  be  qautioufly  pruned 
away  with  a  knife  ;  takipg  out  all  the 
ftroBg  Upright  growing  bran<fhe3,  excepting 
one  for  a  A^tn  ;  being  always  particularly 
careful  to  cut  them  away  quite  cjofe  to  the 
ftem  from  which  they,  fpring  :  For,  if  thia 
caution  were  negleiSled,  a  greater  number 
of  {hoots  would  fpring  but  from  the  wound, 
and  the  malady  be  increafed  rather  than  di-r 
minifh^dt 

If  thefe  circumilances  are  attended  to,  the 
hedge  will  need  no  other  care  ever  afterwards, 
but  to  be  defended  from  c?ittle,  kept  free  of 
weeds,  and  clipped  in  the  f}d^s  pr^ce.  a-year; 
forfopif  time  ;  being  always  careful,  at  each 
dipping,  to  go  as  clofe  tp  the  laft  sl^.  caa  be 
eafily  done.  ]^ut,  i,n  a  particular  manner,  be 
attentive,  the  firft  tim.e  you  perform  this^ope^ 
ration,  to  clip  it  as  hea^r  to  the  upright  ftem^L 
^s  poifible :  For,  as  thefe  fide-branches  mufti 

1^ 
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always  extend  a  little  farther  at  dvcry  cut- 
ting, if  this  caution  is  not  obferved,  thefe 
lateral  (hanks  will,  in  time,  becQn>e  naked : 
and  the  interval  between  the  rib§,  (as  the 
upright  flioots  n^ay  properly  be  called,)  and 
the  reticular  tegument  (orlkin)  that  covers 
|he  furface,  wonld  be  too  great,  and  form  a 
very  difagreeable  void. 

If  thefe  rules  are  obferved  for  a  few 
years,  the  hedge,  while  it  advance^  in  height, 
will  become  as  clofe  in  the  fides  as  could  be 
wifhed  for.  And,  although. the  clipping  of 
^he  fides  fhould  be  difcontinued  after  a  few 
years,  it  will  be  in  no  danger  of  gunning  into 
great  diforder ;  for,  as  the  vigour  of  the  fide- 
flioots  will  have  been  much  diminiflied  by 
having  been  fo  frequently  divided,  none  of 
them  will  afterwards  advance  to  fuch  a  di- 
ftance  as  to  deform  or  hurt  the  hedge ;  fo. 
that  this  operation  may  be  difcontiniied, 
unlefs  where  very  great  neatnefs  is  requi- 
red. 

§xvu. 
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§   XVII; 

» 

ff<yiv .  to  recover  a  Hedge  after  it  has  been 
jiinttd  in  its  Growth. 

Biiit  if,  from  the  pooirnefs  of  the  foil  iii 
Which  your  hedge  is  planted,  or  from  any 
bther  caiiie»  it  fhould  fo  happed,  that^  after  a 
few  yeard,  the  hedge  beconies  fickly,  and 
the  plants  turn  podr  a,nd  ftinted  in  appear^i^ 
ance,  thie  fedfieft  and  only  efFe&tial  remedy 
for  that  dUSiafe,  is  to  cut  the  ftenis  of  the 
plants  dean  over,  at  the  height  of  an  inch 
tor  two  aboTfe  the  ground  ;  after  which  they 
Will  fend  forth  miichftronger  (hootHhan  they 
fever  woul4  have  done  withbiit  this  operation; 
And,  if  the  hedge  be  kept  free  of  weeda^ 
aqd  trained  afterwards  in  the  manner  above 
defcribedi  it  will,  in  al/npft  every  cafe,  be  re- 
k6vered|  and  rendered  frefli  and  vigorous. 

This 
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This  amputation  ought  to  be  performed 
in  autumn,  or  the  beginning  of  winter ;  and^ 
in  the  fpring,  when  the  yoting  buds  begin  to 
fhow  themfelves,  the  (lumps  ought  to  be  exa- 
mined with  care,  and  all  the  buds  be  rubbed 
off,  excepting  one  or  two  of  the  ftfongeft 
and  bed  placed,  which  fhould  be  left  for 
a  ftem.  For,  if  the  numerous  buds  that 
fpring  forth  round  the  ftem  are  allowed  fo 
fpring  upundifturbed,  they  will  become,  in  a 
few  years,  as  weak  and  ftifited  as  before; 
and  the  hedge  will  never  afterwards  be  able 
to  attain  any  confiderable  height,  ftrehgth,  dr 
healthful nefs. — I  have  feen  many  hedges 
that  have  been  repeatedly  cut  over,  totally 
ruined,  by  not  having  attended  to  this  cir- 
cumftance  in  proper  time. 

If  the  ground,  for  fixteen  or  twenty  feeC 
on  eisich  fide  of  the  hedgt,  be  fallowed  at  the 
time  that  this  operation  is  performed,  and 
get  a  thorough  dreffing  with  rich  manures, 
and  be  kept  in  high  order  for  fome  years 

after-' 
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afterwards,  by  good  culture  and  meliorating 
cropsj  the  hedge  will  profper  much  better 
than  if  this  had  been  omitted,  efpecially  if  it 
has  been  planted  on  the  level  ground,  or  on 
the  bank  of  a  {hallow  ditch^ 


§.  XVUl 

Of  recovering  old  open  Hedges  by  Pla/hingi 

It  fometimes  happens,  that  a  hedge  may 
have  been  long  negledted,  and  be,  in  gene-^ 
ral,  in  a  healthy  (late,  but  full  of  gaps  and 
openings,  or  fo  thin  and  draggling,  as  td 
form  but  a  very  imperfea  fort  of  fence.  On 
thefe  occafions,  it  is  in  vain  to  hope  to  fill 
tip  the  gaps  by  planting  young  quicks  ;  for 
thefe  would  always  be  outgrown,  choaked, 
and  ftarved  by  the  old  plants :  Nor  could 
it  be  recovered  by  cuttipg  clear  over  by  the 

roots ; 
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roots  ;  as  the  gaps  would  ftill  continue 
where  they  formerly  were.  The  only  rae^ 
.  tbods  that  I  know  of  rendering  this  a  fence . 
are)  either  to  mend  up  the  gaps  with  dead 
wood,  or  td  pla/h  the  hedge :  Which  laft  o- 
peration  is  always  the  moft  eligible,  where 
the  gaps  ire  not  too  large  to  Admit  of  being 
cured  by  this  means. 

The  operation  I  here  call  plaifliing,  may 
be  defined,  ^  a^attling  made  of  living  nkiood. 
To  ioxm  thiS)  fome  fiemS  are  firft  feleded^ 
to  be  left  as  ftakesi  at  proper"  diftances^  the 
tops  of  which  are  all  cut  6ver  at  the  height 
of  four  feet  from  thfe  root.  The  ftraggling 
fide-branches  of  the  other  part  of  the  hedgfif 
are  alfo  lopped  a^iray.  Several  of  the  rc^^ 
toaining  plants  are  then  cut  over,  clofc  by 
the  ground,  at  convenient  diftances  ;  and 
the  remaining  plants  are  cut,  perhaps  half 
through)  fo  as  to  permit  them  to  be  bent  to 
one  fide.  They  are  then  'bent  down  almoft 
to   a   horizontal  pofition,  and  interwoven 

with 
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with  the  uptight  ftaikes,  fo  ds  to  tctkin  them 
in  that  pofitbn.  Care  ODght  to  he  taken, 
that  thefe  be  laid  very  low,  at  thofe  placei 
where  there  were  formerly  gaps  ;  which 
ought  to  be  farther  ftrengthened  by  fome 
^ead  ftake$,  or  truncheons  of  willows,  which 
will   frequently  take  root  in  this  cafe,  an4 

pontinue  to  live.  And  fometjme^  d  plant  of 
Eglantine  will  be  able  to  overcome  thq  diffi- 
culties it  there  meets  with,  ftrike  root,  and 
grow  iip  fo  a§  to  ft'rengthen  the  hedge  in  a 

moft  effedual  manner. 

■■      • 

The  operator  begins  at  one  end  of  the 
field,  and  proceeds  regularly  forward,  bend- 
ing all  the  ftems  in  one  diredion,  fo  as  that 
the  points  rife  above  the  roots  of  the  others, 
till  the  whole  wattling  is  compleated  to  the 
fame  height  as  the  uprights  j  after  which  it 
affumes  an  appearance  fomewhat  refembling 
that  which  is  reprefented  in  Fig.  5. 

An  expert  operator  will  perform  this  work 
V^ith  much  greater  expedjtionj  than  one  who 

has 
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not  feen  it  done  could  eafily  imagine.  And, 
^8  atl  the  diagonal  wattlings  continue  to  liye> 
^nd  fend  out  (hoots  from  many  parts  of  their 
ftems,  and)  as  the  upright  ihoots  that  rife 
from  the  flumps  of  thofe  plants  that  have 
been  cut  over,  quickly  rufh  up  through  the 
vhole  hedge,  thefe  ferve  to  unite  the  whole 
into  one  entire  mafs,  that  forms  a  ftrongi 
durable,  and  beautiful  fence. 

This  is  the  beft  method  of  recovering  an 
qld  negleded  hedge,  that  hath  as  ypt  cpoiq 
fp  my  knowledge, 


§  XIX. 

Vit'cSiions  for  preventing  the  young  T^mig^ 
(^  a  Hedge  from  being  kH^e^in  Winter. 

In  fome  cafeSf    it    happens    that    the 


young  (hoots  of  a  hedge  are  killed  every 
winter  :   in  which   cafe,   it  foon  becomes 

dead 


vj    -   -^ 
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dead  and  unfightly,  and  can  never  rife  to 
any  confiderable  height.  A  remedy  for  this 
difeafe  may  therefore  be  wiftied  for. 

Young  hedges  are  obferved  to  be  chiefly 
affeSed  with  this  diforder  j  and  it  is  al- 
moft  always  •  occafioned  by  an  injudicious 
management  of  the  hedge,  by  means  of 
which  it  has  been  forced'  to  fend  out  too 
great  a  number  of  flioots  in  fummer,  that  are 
thus  rendered  fo  fmall  and  weakly,  as  to  be 
unable  to  refift  the  fevere  weather  in  winter. 

It  often  happens  that  the  owner  of  a 
young  hedge,  with  a  view  to  render  it  very 
thick  and  clofe,  cuts  it  over  with  the  fhears 
a  few  inches  aboye  the  ground,  the  firft  win- 
ter after  planting ;  in  confequence  of  which 
many  fmall  flioots  fpring  out  from  each  of 
the  ftems  that  has  been  cut  over  : — Each  of 
which  being  afterwards  cut  over  in  the  fame 
manner,  fends  forth  a  ftill  greater  numbet 
of  flioots,  which  are  fmaller  and  fmaller,  in 
proportion  to  their  number, 

L  If 


82         OF    INCLOSURES 

If  the  foil  in  which  the  hedge  has  been 

planted  is  poor,  in  confequence  of  this  ma- 
nagement, the  branches,  after  a  few  years, 

become  fo  numerous,  that  the  hedge  is  unable 
to  fend  out  any  fhoots  at  all,  and  the  utmoft 
exertion  of  the  vegetative  powers  enables  it 
only  to  put  forth  leaves.  Thefe  leaves  are 
renewed  in  a  fickly  date  for  fome  years, 
and,  at  laft,  ceafe  to  grow  at  all' — the  branches 
become  covered  with  fog,  and  the  hedge 
perifhes  entirely. 

But,  if  the  foil  be  very  rich,  notwithftand- 
ing  this  great  multiplication  of  the  ftems,  the 
roots  will  (till  have  fuificient  vigour  to  force 
out  a  great  many  fmall  fhoots,  which  ad- 
vance to  a  great  length,  but  never  attain  a 
proportional  thicknefs.  And,  as  the  vigour 
of  the  hedge  makes  them  continue  to  ve-  I 
getate  very  late  in  autumn,  the  frofts  I 
come  on  before  the  tops  of  thefe  dangling 
fhoots  have  attained  any  degree  of  woody 
firmnefs  ;    fo  that  th*ey  are  killed  slmott 

entirely 
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entirely  by  it ;  the  whole  hedge  becomes  co- 
vered with  thefe  lopg  dead  fhoots,  which  are 
always  difagreeable  to  look  at,  and  ufually 
indicate  the  approaching  end  of  the  hedge. 

The  caufes  of  the  diforder  being  thus  ex- 
plained, it  will  readily  occur,  that  the  only 
radical  cure  is  amputation ;  which,  by  giving 
an  opportunity  to  begin  with  training  the 
hedge  anew,  gives  us  alfo  an  opportunity  of 
avoiding  the  errors  that  occafioned  it.  In  this 
cafe,  care  ought  to  be  taken  to  cut  the  plants  as 
clofe  to  the  ground  as  poffible,  as  there  the  ftems 
will  be  lefs  numerous  than  at  any  greater 
height.  And  particular  attention  ought  to 
be  had  to  allow  very  few  flioots  to  arife  from 
the  ftems  that  have  been  cut  over,  and  to 
guard  carefully  againft  fhortening  them. 

But,  as  the  roots,  in  the  cafe  here  fuppo- 
fed,  will  be  very  ftrong,  the  fhoots  that  are 
allowed  to  fpring  from  the  ftems  will  be  very 
vigorous,  and  there* will  be  fome  danger  of 
their  continuing  to  grow  later  in  the  feafon 

than 
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than  they  ought  in  fafety  to  do  ;  in  which 
cafe,  fome  part  of  the  top  of  the  fhoot  may 
perhaps  be  killed  the  firft  "winter,  which 
ought,  if  poffible,  to  be  prevented.  This 
can  only  be  efFedually  done,  by  giving  a 
check  to  the  vegetation  in  autumn,  fo  as  to 
allow  the  youag  flioots  to  harden  in  the 
points  before  the  winter  approaches.  If 
any  of  the  leaves  or  branches  of  a  tree  are 
cut  away,  while  it  is  in  the  ftate  of  vegeta- 
tion, the  whole  plant  feels  the  lofs,  and  it 
fuffers  a  temporary  check  in  its  growth,  in 
proportion  to  the  lofs  that  it  thus  fuftains. 
To  check,  therefore,  the  vigorous  vegetation 
at  the  end  of  autumn,  it  will  be  prudent  to 
chufe  the  beginning,  of  September  for  the 
time  of  lopping  off  all  the  fupernumera- 
ry  branches  from  the  young  hedge,  and 
for  clipping  off  the  fide-branches  that  have 
have  fprung  out  from  it ;  which  will,  in  ge- 
neral, be  fufficient  to  give  it  fuch  a  check  in* 
its  growth  at  that  feafon>  as  will  prevent  any 

of 
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of  the  flioots  from  advancing  afterwards.  If 
the  hedge  is  extremely  vigorous,  a  few  buds 
may  be  allowed  to  grow  upon  the  large 
ftumps  in  the  fpring,  with  a  view  to  be  cut 
oflF  at  this  feafon,  which  will  tend  to  flop  the 
vegetation  of  the  hedge  ftiU  more  efFe£tu- 

ally. 

By  this  mode  of  management,  the  hedge 
may  be  preferved  entire  through  the  firft 
winter.  And,  as  the  (hoots  become  lefs; 
vigorous  every  fucceffive  feafon,  there  will 
be  lefs  difiiculty  in  preferving;  them  at 
any  future  period.  It  will  always  be  proper, 
however,  to  trim  the  fides  of  a  very  vigo- 
rous hedge  for  fome  years,  while  it  is  young, 
about  the  fame  feafon  of  the  year,  which 
will  tend  powerfully  to  prevent  this  malady. 
But,  when  the  hedge  has  advanced  to  any 
confiderable  height,  it  will  be  equally  proper 
to  clip  it  during  any  of  the  winter-months, 
before  Gindlemas. 

It  defer ves  to  be  remarked,  before  we  leave 
this  article,  that  the  difeafe  here  complained 

of 
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of  is  feldom dangerous,  but  in  fituations  that 
are  pretty  much  expofed.— And  there  are 
fome  fituations  lb  very  much  expofed  to 
boiflerous  winds,  that  no  care  in  training  the 
hedge  will  be  fufficient  to  preferve  it.  In  thefe 
cafes,  the  hedges  muft  be  proteded  from  the 
violence  of  the  blafts,  by  the  means  prefcri- 
bed  ^  XIII.  which,  united  with  the  manage- 
ment here  recommended,  will  feldom  fail  to 
prove  efficacious. 


Of  Lopjmg  full  grown  Ikdges. 

If  you  live  in  a  country  where  fewel  is  not 
fcarce,  I  would  advife  never  to  cut  the  top 
of  the  hedge  at  all,  but  rather  allow  it  to 
advance  upwards  in  all  the  beautiful  luxu- 
riance of  nature ;  by  which  means  it  will 
not  only  afford  a  much  better  ftielter  to  the 
fields,  but  will  alfo,  in  time,  come  to  be  an- 
nually covered  with  beautiful  tufts  of  bloC- 
fom,  which  diffufe  an  agreeable  aromatic  o- 

dour 
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dour  to  a  coniiderable  diftance  9round»  and 
are  fucceeded  by  large  clufters  of  berries 
that  are  very  agreeable  to  the  eye  ;  fo  that 
it  becomes,  in  this  ftate,  one  of  the  fineft 
ornamental  (hrubs  that  this  climate  proda- 
ces. 

*  But,  if  ftrong  neceffity  compels  you  to  cut 
your  hedge,  for  the  fake  of  billets,  at  any 
rate,  allow  it  to  have  attained  a  confiderable 
degree  of  ftrength  before  you  think  of  cut- 
ting it  for  the  firft  time,  and  then  cut  the 
tops  clean  over,  at  the  height  of  four  or  five 
feet  from  the  ground ;  which  operation  may 
be  repeated  afterwards,  as  often  as  fhall  be 
found  neceffary ;  taking  care,  after  each  cut- 
ting, to  lop  off  all  the  luxuriant  fide-branchee 
that  may  chance  to  fpring  out  in  confequence 
of  that  operation,  which  might  be  in  danger 
of  hurting  the  fide-fhoots  that  may  be  be- 
low. 

In  this  way,  you  may  have  a  very  good 
hedge ;  but,  it  will  neither  afford  fuch  fheltec 

to 
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to  your  field)  nor  be  (o  beautiful,  as  if  it  had 
never  been  touched  at  all  at  the  top. 


§  XXI. 

0/ Ornamental  Plants  in  Hedging. 

Although  ornament  ought  only  to  be  con- 
fidered  as  a  fecondary  objeft  by  the  farmer  ; 
yet,  where  it  can  be  united  with  the  ufeful, 
it  need  not  be  wholly  difregarded.  The 
country  is,  perhaps,  the  beft  field  for  allow- 
ing the  fympathetic  afFedlions  of  the  mind 
to  be  exerted  with  the  mod  unbounded  free- 
dom, which  forms  the  bafis  of  that  defire 
for  univerfal  harmony,  that  conftitutes  a  true 
and  correO:  tafte ;  which  is,  perhaps,  the  beft 
prefervative  that  the  mind  can  ever  meet 
with,  againft  every  low  and  fordid  aflFedion. 
Let  not,  then,  the  man,  who  wifhes  to  be 
extenfively  ufeful  to  his  country,  to  his  fa- 
mily, aad,  of  confequence,  to  himfelf,  clofe 

his 
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his  eyes  upoa  the  beauties  of  nature ;  but  ra- 
ther allow  them  to  flied  their  benign  influ- 
ences on  his  fpirit.  It  will  ferve  to  fliorten 
his  labour  and  fweeten  his  toil ;  will  help  to 
brighten  thofe  gloomy  intervals  that  the 
mind,  which  is  totally  occupied  with  fordid 

views,  mull  frequently  experience,  and  be  a 

fource   of  content  and  chearfulnefs,  which 

(  ...» 

muft  ever  con(|itute  one  principal  ingredient 
of  rural  anld  domeflic  felicity. 

If,  then,  you  do  not  defpife  ornament  en- 
tirely, or  difregard  the  beauties  of  nature, 
you  may  render  yo^ir  hedges  very  beautiful, 
without  any  addit^i^al  expence,  by  inter- 
mixing a  few  plants  of  pyracanth^  with  your 
thorns  when  you  plant  them.  The  pyra- 
pantha  (evergreeq  thorn)  is  one  of  the  moft 
beautiful  evergreens  that  we  have  in  this 
country  j  but,  as  it  is  4  weakly  plants  unable, 

to  fupport  itfelf,  it  has,  in  generally  been  but 
Jittlp  attended  to.  \f  a  flip  of  this  were 
pl^i^ted  between  every  fecond  or  third  thorn ^ 
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it  would 9  in  a  fhort  time,  fpread  fo  fzr  on 
every  fide,  as  to  meet ;  and,  being  fupported 
by  the  hawthorn,  would  rife  to  the  top  of 
the  hedge,  and  render  the  whole  as  beauti- 
ful as  if  it  were  compofeid  of  this  plant  alone. 

And,  a«  its  large  clufters  of  fcarlet  berries 
hang  upon  it  during  the  greateft  part  of  the 

winter-feafon,  by  it,  the  hedge  would  be  made 
pot  only  flofer  and  warmer  during  the 
V^inter,  but  alfo,  more  pleafing  to  the  eye 
than  it  otherwife  would  have  been.  Thta 
plant  is  not  an  exceeding  (}uic^  grower,  bu| 
it  is  by  no  me^ns  4iffi?Mlt  to  rear ;  every  twig 
pf  it,  if  (luck  into  a  good  foil,  taking  root  as^ 
readily  as  a  willow.  As  I  have  planted  it  ii^ 
this  manner  among  my  own  hedges,  and 
find  it  anfwer  the  intended  purpofe,  I  can^ 
Recommend  it  with  the  greater  freedom. 

If  you  are  defirous  of  rendering  youn 
hedges  ftill  more  agreeable,  it  may  be  eafily^ 
done, by  planting,  through  them,  a  few  twi^^ 
pf  different  l^inds  of  honeyfyckles   (wobd^ 
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bme) ;  or  intermixing  with  them  a  few  of 
the  moft  hard^  and  freeft  ihooting  kinds  of 
tofes,  which  will  grow  without  any  cjttraor- 
dinar/  degree  of  attention  or  care.  It  will 
be  beft^  however^  not  to  plant  the  honey- 
fuckles  till  the  hedge  is  two  or  threie  years 
old ;  as  fome  kinds  of  thefe  groW  fd  ^erj  fail 
as  might  put  the  hedge  in  fotne  danger  6t 
being  chos^ced  by  tfaeih,  if  they  Were  planted 
at  the  (ame  time  with  it;     A  few  plants  of 

the  ctab-trtt,  intermixed  with  the  White- 
dkirhi  form  4lfo  a  moft  agreeable  variety,  ai 
the  tiisailtiftil  blufli^coloured  bloflbm  of  that 
planti^ib  early  in  fummeri  is  extremely  de-^ 
Itghtfui. 

I  might  herii  fctiurtierate  feveral  other 
flirubi  that  fcouldj  with  ^propriety,  be  em- 
ployed  fdr  adorning  hedges ;  but,  as  thii  i^ 
in  ibinfe  medfure,  foreigii  to  the  defigii  of  this 
eflayi  which  iiS  chiefty  calculated  to  convey 
iifehii  i0ftrui!l:ioni  more  thad  the  foregoing 

iilnti 
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hints  on  this  head^  might  juftly  be  deaned 
foperfluous* 


XXII. 

Of  the  Ufe  of  the  Willow  in  Fencing. 

Although  the  white^thorn  be,  in  general, 
the  mod  proper  plant  for  making  fences, 
yet,  there  are  fereral  others  that  may  be  fuc- 
cefsfuUy  employed  on  feme  oecafions ;  which, 
for  fome  particular  purpofes,  may  be  even 
preferable  to  it.  Among  thefe,  you  will 
perhaps  be  fiirprifed  to  hear  me  mention  the 
willow ;  yet,  I  haye  found  that  it  may  be 
employed,  in  fome  cafes,  with  very  great  ad* 
vantage,  by  a  particular  method  of  training 

it,  not  generally  known,  which  I  ihall  now 
endeavour  to  deicribe* 

It  is,  in  general,  imagined^  that  the  wiU 
low  can  be  made  to  thrive  no  where  except 
in  wet  or  boggy  ground ;  but  this  is  one  of 
thofe  vulgar  errors,  founded  upon  inaccu« 

rate 
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rate  obfervation,  too  often  to  be  met  with 
on  fubjeds  relating  to  rural  affairs.  For,  ex- 
perience has  fufficiently  convinced  me,  that 
this  plant  ^ill  not  only  grow,  but  thrive,  in 
any  rich  well  cultivated  foil,  (unlefs  in  par- 
ticular circumfiances  that  need  not  here  be 
mentioned),  even  although  it  be  of  a  very 
dry  nature  *.     It  could  not,  however,  in 

general, 

*  To  remorci  in  fome  meafure,  the  prejudice  that 
mightj  perhaps,  arife  in  the  mind  of  inattentive  ob*^ 
fenrers  againft  the  writer^  for  the  feemingljr  para- 
doxical aflertion  in  the  text,  it  will  not  be  improper 
herci  to  mention  a  few  fa£b  relating  to  this  fubjeft, 
that  therr  own  future  experience  and  obfervation 
will  enable  them  to  judge  of  impartially. 

Water  is  not  more  eflentially  necefiary  to  the  thri« 
▼ing  of  the  willow  than  to  moft  other  plants  or  trees ; 
but  only  is,  on  many  occaGons,  incidentally  ufeful, 
as  tending  to  promote  that  particular  tenderneis, 
and  eafy  penetrability  of  foil,  which  is  eflentially  ne- 
cefiary to  the  health,  if  not  to  the  very  exiftence  of 
this  fpecies  of  plants.  As  a  proof  of  this,  recalled, 
if  ever  you  faw  any  kind  of  willow  thrive  in  what 

can 
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general)  be  made  to  thrive*  if  planted  in  th<jf 
fame  manner  As  thorns  {■'^nor  would  it»  la 

an/ 

xwk  pmperiy  be  cdUed  a  qaigmitCf  where  the  foil  is 
iPlfd^^  9if  with  fucdk  a  fut>erabuodaiice  of  water,  as 
io  be  reduced  to  a  ibrt  o(  femUlttid  ftate.    AgatOi 
i)id  you  ever  fee  willows  thriyi^,  if  planted  upon  a 
liiard,  poor,  clayey  foil)  howeyer  much  the  furface  may 
'^be  covered  with  water  ?    I  fooliflily,  in  my  young- 
er y.ei^rs,  planted  federal  pieces  pf  ground  of  this  na- 
ture with  willows^  bu^  wilhput  any  fort  of  fttcc;;fst 
Again,  although  it  is  rare  to  meet  with  a  fandy  ibil 
that  is  fo  much  Cubjeifled  to  wetnefsi  as  to  be  never 
dry  through  a  whole  feafon,  yet  I  oi^tce  mejt  witji  ft 
cafe  of  that  kind  ;  the  Gtuiation  being  fp  low^  that^ 
notwithftandiog  the  beft  drains  that  could  be  made 
from  it,  the  ditches  were  never  dry.    Willowy  wjere 
planted  upon  the  face  of  the  ditch^  fo  as  ne«:er  ,to  be 
above  fix  inches  from  the  water ;  but  the  greate(| 
{(hoots  that  eVer  they  made  in  one  feafoo»  did  not  ez-^ 
ceed  fix  inches.    If  your  obfervatipns  (hall  concur 
with  mine  in  thefe  examples,  we  will  be  obliged  t0 
conclude,  that  wetneft  does  notj  in  all  cafes^  eaulb 
willows  to  profper* 

Oil 
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fxij  refpedJ:,  b*  proper  to  train  it  op  for  a 
fence,  in  the  fame  way  as  has  been  defcribed, 

as 

On  tTic  other  hand,  pleafc  again  to  recoiled,  lY 
CTcr  yow  tityr  wiltowa  planted  in  a  rich  mellour  gar^ 
dtfH*moId,  (if  the  foil  was  not  a  hard  fand  or   gra<« 
yel)^  which  did  not  fend  out  luxuriant  (hoots,  whether 
the  (itaatioff  wasi  dry  or  othetwife  ?  I  am  difpofed  t^ 
think  that  you  bave  n6t.     For,  altbo'  I  have  tried  the 
experiit^ent  feveral  times,  it  has^  never  once,  failed 
with  me.     And,  I  have  freqaently  bad  (bdotd  of  wiU 
lows  from  eight  to  nine  fcet  in  length,  in  one  feafoii, 
upon  foils  naturally  as  dry  as  almost  any  could  be^^^^ri 
fliort^  the  lisfyAts  of  alt  rUf  obfervationg,  relating  fd 
^e  growth  of  willows,  are^  Tba€  tbey  will  thrit^OiW 
ly  in  fucb  foils  as  are  of  a  fbft  light  natttre,  which 
are  eafily  penetrated  by  the  roots  Of  this  pltnt  ^^ 
That  unmellowed  clays  are  too  cohierenf  for  them  ; 
and  that  fand,  by  falling    too  clofely    together, 
makes  too  much  rcfiftance  to  the  ro<ifi.-^That  ricb 
garden-ttiold,  if  kept  open  by  frequent  digging,  10 
always  in  a  proper  ftate  for  them  :-^That  liaiiks  of    x 
niellow  earth,  by  the  fides  of  rivuletd  (jt  runhing«^ 
water,  n^hich  often  rifes  near  the  furface  of  tbem» 
]}y  being  kept  always  foft  by  the  fiafural  moiftunfi- 

without 
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as  beft  for  that  plant  The  willoWy  as  a  fence, 
could  feldom  be  fuccefsfuUy  employed)  but 
for  dividing  into  feparate  inclofures  any  ex- 
tensive field  of  rich  ground.  And,  as  it  is 
always  nepefiary  to  put  the  foil  into  a|  good 

prder 

without  being  drowned  or  rendered  poacby  by  th& 
adhefiyenefs  of  the  foil^  are  peculiarly  proper  for 
fearing  this  plant :— -That  even  clayey  foils,  or  fuch 
as  tend  towards  <Jay,  if  not  abfolutely  pure  ^md  rigid^ 
"irhen  lying  fo  low  as  tp  be  within  the  reach  of  wa« 
Xttf  if  thrown  iip  into  nari:ow  banks  or  ridges  by  the 
fpade,  [having  ditches  between  each,  alwaySf  or  fo^ 
die  greateft  part  of  the  year,  filled  with  water,  will, 
by  this  managemeiiti  be  rendered  yery  proper  for 
rearing  this  plants  Beca^fe,  in  this  fituation,  the 
ridge,  being  above  the  level  of  the  water,  is  expofed 
to  the  meliorating  itlfl^e^ces  of  tl^e  fui^  and  air,  ¥^4 
being  coaftantly  kept  ^loderately  damp  by  t^e  fuc« 
tion  of  the  roots  of  the  plants  thaf  grow  upon  it,'the 
mold  quickly  acquires  that  mellow  richnefs  fo  necef- 
fary  for  the  well-being  of  the  willow.  Whether 
tbefe  obfervations  are  juft  or  not,  future  ezperi^ji^ci 
wd  obfervation  wil}  determipp* 
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I 

order  as  poffible  before  a  hedge  of  this  kind 

is  planted  in  it,  the  efifieil  method  oi  putting 

it  into  the  ncceffary  high  tihh,  will  be  to 

mark  off   the  bopn44rie§   of  your   feveral 

fields  in  the  winter,   or  early  in  thefpring, 

with  a  defign  to  give  a  complete  fallow  to  a 

narrow  ridge,  fix  or  eight  feet  bread,  in  the 

middle  of  which  the  hedge  is  intended  to  be 

planted    the   enfuing  winter.      This   ridge 

ought  to  be  frequently  ploughed  during  the 

fummerrfeafpn,  and,  in  ailtumn,  be  well  ma- 

nured  with  dung,   or  lime,  or  both,   (for  it 

cannot   be    pifid^s  \po  rich)    and  be  neatly 

formed  into  a  ridge  before  winter. 

Having  prepared  the  ground  iq  thisi  man- 
ner, it  will  be  in  readipefs  tq  receive  the 
hedge,  which  ought  to  he  planted  as  early 
in  winter  as  can  be  got  conveniently  done  i 
as  the  willow  is  a$  much  hurt  by  being 
planted  late  in  the  fpring,  as  the  hawthorn, 

« 

(§  X,)     But,  before  you  begin  to  make  a 
fence  of  this   kind,  it  wiH  be  neceffary  to 

N  pro- 
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provide  a  fufficient  number  of  plants;  which 
will  be  beft  done  by  previoufly  rearing  them 
in  a  nurfery  of  your  own,-  as  near  the  field 
to  be  inclofed  as  you  can  conveniently  have 
it  For,  as  they  arc  very  bulky,  the  carriage 
of  them  would  be  troublefome,  if  they 
were  brought  from  any  confiderable  diftance. 
The  beft  kinds  of  willow  for  this  ufe,  are  fuch 
as  make  the  longeft  and  ftrongeft  fhoots, 
and  are  not  of  a  brittle  nature.  All  the  large 
kinds  of  hoop-willows  may  be  employed  tor 
this  purpofe  ;  s  but,^  there  is  another  kind, 
with  ftronger  and  more  taper  fhoots,  cover- 
ed with  a  dark  green  bark  when  young, 
which,  upon  the  older  fhoots,  becomes  of  an 
afh-gray,  of  a  firm  texture,  and  a  little  rough 
to  the  touch.  The  leaves  are  not  fo  long, 
and  a  great  deal  broader  than  thofe  of  the 
common  hoop-willow,  pretty  thick,  and  of 
a  dark  green  colour.  What  name  this  fpe- 
cies  of  willow  is  ufually  known  by,  I  cannot 
te}l ;  but,  as  it  becomes  very  quickly  of  ^ 

large 
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large  fize  at  the  rcx>t,  and  is  ftrong  and  firm, 
it  ought  to  be  madethoice  of  for  this  pur- 

pofe,  itt  preference  t6  all  other  kinds,  that  I . 
have  feen*  :  .      r  ' 

The  {hoots  ought  to  be  of  two  of  three 
years  growth  before  they  can  be  prpperlj^ 
nfed,  and  (hould  never  be  lefs  than  eighl;  of 
nine  feet  in  length. .  Thefe  ought  to  be  cpt 
over  clpfe  by  the  gjround  immediately  b^jfore 
planting,  ^n^  carried  .to  the  field  at  their. 
whole  kOgth.  ;       :  , 

-  •     ^ 

The  plajtitef  having  ►  ftretched  a  line  along; 
the  middle  of  the  ridge  which  was  prepared 
for  tfeeir  reception,  begins  at  one  .e;i;id  iheje- 
of,  thrufting  a  row  of  rbpfe  plants  firmly  ;in- 
to  the  ground*  clofe  by  the  fide  of .  the  line* 
at  the  diftance  of  eighteen  or. twcjwy. inches 
from  onfe  another  j.  making  thenj  .airl  daat  a 
little  to  ofte  fide  in  a  dire£tioQ  paraUdto  the 
line.  This  being  finifhed,  let  him  begin  at 
the  oppofite  end  of  the  line,  and  plant  anor 
ther  row  i»  the  intervals  between  the  j^lants 

of 
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of  the  fof  mef  row  j  making  thefe  incline  aft 
much  as  the  others^  but  in  a  diredion  exadl/ 
contrary ;  and  then  plaiting  ihefe  balket-^ 
ways,  work  them  into  lozenges  like  a  net^ 
fattening  the  tops  by  plaiting  the  fmall  twigs 
with  one  another,  which,  with  very  little 
trouble,  may  be  made  to  bind  together  very 
firmly.  The  whole,  when  finilhed,  aiTumes 
a  very  beautiful  net-like  appesirance,  as  is  re- 
prefenfed  At  fig.  5th  ;  and  is  at  firft.a  tole- 
rable good  defence  :  And,  as  thefe  plants 
immediately  take  root  and  quickly  encreafe 
in  fize,  it  becotaies,  after  a  few  years,  a  very* 
ftrong  fence,  which  nothing  can  penetrate.  " 
This  kind  of  hedge  I  myfelf  have  em-* 
ployed,  and  find  that  a  man  may  plant  and 
twift  properly  about  a  hundred  yards  in  a 
day,  if  the  plants  be  laid  down  to^his  hand  i 
And,  in  a  fitwation  futh  as  I  have  defcribed^ 
I  know  no  kind  of  fence  which  could  be 

reared  at  fuch  a  fmall  expence, fo  quick-^* 

ly  become  a  defence,  and  continue  fo  long 

in 
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m  good  order.  But  It  will  be  greatly  im- 
proved by  putting  a  plant  of  eglantine  be- 
tween each  two  plants  of  willow,  which 
will  quickly  climb  up  and  be  fupported  by 
them  ;  and,  by  its  numerous  prickles,  would 
effedlually  preferve  the  defencelefs  willovir 
from  being  browfed  upon  by  cattle. 

As  it  will  be  neceffary  to  keep  the  nar- 
row ridge,  Upon  which  the  hedge  is  planted^ 
ih  culture  for  oHe  year  at  leaft,  that  the 
plants  of  eglantine  may  not  be  choaked  by 
weeds,  and  the  roots  of  the  willow  may  be 
allowed  to  fpread  with  the.  greater  eale  m 
the  tender  mold  produced  by  this  means,  id 
will  be  proper  to  ftir  the  eartlvojice  or  twic© 
by  a  gentle  horle-hoe  in  the  beginning  of 
fummer  ;  and,  in  the  month  of  June,  it  may 
be  fowed  with  turnips,  or  planted  with  coi-- 
worts,  which  will  abundantly  repay  the  j^Xn 
pence  of  the  fallow% 

§  XXIIL 


fj^ 
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Of  the  JJfe  of  the  lambardy  Poplar  in  Fem. 
cing, 

. .  The  Lombardy  poplar  may  likewife,  on 
fbme  occafionsj  be  en;iployed  .for  a  feo^e 
with  propriety.  This  is  a  tree -that  ha,8  beea^ 
lately  introduced  into  BritaiafronaGermanyir 
and  is  not  yet  fo  generally  knfiWiLasjt.feenx* 
to  deferve.  It  is  fald  to  be  one.qf  the  quidrtft 
growing  trees  that  is  foqad^  m  i  nortt^-ft 
climates;  and  the  wood  is<  faid  ,tQ  be  ofit^ 
great- value  to  the  hulbandhian  as  either  aCh: 
or  ^1  m.  It  is  ^ eafi  1  y  propagatedi>  nby  cutting^a 
likfe  the  willow,:  and,  like. it,ii delights  ma 
rich  •  mellow  fqiU  tending  .a- little  toward 
dampnefs,  in  which  it  g^owi  with  amazii^g 
vigovw  ;  rifing  with  a  ftrong  uprigtit  ftem^ 
growing  three  or  four  feet  in  height  each 

year 
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year  for  ibme  timci  while  if  is  young,  and  ia 
its  moft  vigorous  ftate. 

But,  although  it  may  be  eafily  propagated 
by  cuttings,  yet  it  is  always  advifeabte  to 
plant  thefe  firft  in  a  nurfcry  of  rich  garden- 
mold,  where  they  may  be. allowed  to  take 
root,  and  acquire  a  little  ftrength  before  they 
are  planted  out,  where  they  are  to  remain  in* 
a  hedge  :  For,  as  fome  of  thefe  ufually  do  not 
ftrike  root  fo  readily  as  others,  it  would  oc- 
dafion  fom€  irregularity  in  the  growth  o£ 
the  hedge,  that  may  be  avoided  by  this  pre*- 
caution.  After  they  have  been  nurfed  a 
year  or  two,  and  have  formed  good  roots, 
they  may  be  taken  up  and  planted  on  a  bank 
in  the  fame  manner  as  thorns,  managing 
them  in  revery  refped  as  the  thorns  (§  Xllr 
Xni.  XIV.)  J. only  obferving  to  put  a.plant  pf 
eglantine  for  every  plant  of  poplar  tor  thic 
whole  length  of  the  hedge.  And,  a;s  thi* 
tree  would,  in  all  probability,  (for  I  here 
fpeak  only  from  analogy,  never  having  feen 

them 
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them  planted  in  this  way,)  make  very  ilrong^ 
ihootSy  they  would  foon  be  large  enough  ta 
form  a  very  ftrong  fence ;  and  the  eglantine 
would  furnifti  the  defenfive  prickles  which 
this  plant  (lands  fo  much  in  need  of.  But, 
the  way  in  which  I  apprehend  that  this 
plant  might  be  moft  advantageoufly  employ- 
ed in  fencing,  would  be  as  follows. 

Let  the  young  plants  remain  in  the  nur-i 
fery  till  they  are  become  as  large  at  the  root 
as  the  wrift  of  an  ordinary  man,  which  may 
be  expeded  to  be  the  cafe  in  foqr  or  five 
years  from  the  time  of  planting  ;  taking  care 
to  dig  the  earth  each  year  between  the  rows, 
that  the  plants  may  have  abundance  of  fhort 
well  formed  roots.  When  the  plants  are  of 
a  proper  fize,  prepare  a  ridge  to  receive 
themi  exactly  in  the  fame  mapuer  as  was 
diredled  for  the  willows  (§  XXll.)  and,  ha^ 
ving  firft  cut  off  all  their  tops  at  the  height 
of  four  or  five  feet  from  the  ground,  raife 
them  from  the  nurfery  with  as  great  cautioa^ 
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ae  you  can,'^carry  them  dlredly  to  the 
pridge^  and  plant  a  row  of  theie  in  the  middle 
of  it,  in  an  upright  pofition,  at  the  difiance 
of  one  foot  from  one  another ;  which  will 
form  a  fort  of  railing,  a&  is  reprefented  at 
Fig.  6th  ;  always  taking  care  to  put  a  plant 
of  eglantine  between  a  very  two  poplars,  for 
the  reafdns  already  mentioned.  And  to 
keep  them  more  firmly  together,  and  in 
fome  meafur-e  to  prevent  cattle  from  attempt- 
ing fo  readily  to  rulh  through  between  them 
at  firft,  it  will  be  :of  ufe  to  twift^  fome- 
ihoots  of  willows  along  their  top,  as  is  re-" 
prefented  in  the  figure  j  or,  in  places  where 
thefe  cannot  be  had,  a  ftrong  rope.of  ftraw 
twifted  may  be  employed  as  ^Juccedaneum 
for  it*  • 

Thefe  trees  would  not  fail  to  fend  out 
ftrong  Ihoots  from  the  top  of  every  ftem,  as 
at  E,  whjch  would  quickly  arrive  at  a  confi- 
derablc  magnitude  ;  and  the  rootrftema  en- 
<;re4fing  in  fize  proportionally,    would    in 
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I  ;        ■ 

lime  clofc  the  injtcryaU  fo  much,  as  that  tv9 
animal  whatever  could  break  through  it. 
The  tops  of  thefe  tree?  might  be  afterward^ 
cut  over  at  the  height  of  five  feet  from  the 
ground)  whenever  the  (bcfot^  h^  attained 
the  magnitude  that  (hould  be. thought  the 
mod  proper  for  the  purppfe  that  they  might 
be  defigned  for  \  whether  it  wa«  walkingr 
flaff^t  hurdleSi  hop-po)es,  {h^fi$  to  cartSi  or 
any  pther  ufe  that  the  peculiarities  of  the 
fituation  might  render  moft  advantageous  j; 
and  would  thus,  in  al|  probability,  afford  a 
profit  tQ  thp  farmer  much  greater  than  coi^ld 
be  drawn  from. any  other  kind  of  fence 
whatever,  p.ea(ler>  obferve,  I  do  not  fpeak 
from  experience.  "^V hat  I  here  hint  is  only 
probable  conjedlure  ;  let  it^  therefore,  make 
no  further  impreffion  on  your  mii^d  than 
reafon  feems  to  authorife  *. 

•  Sinqc  nrriting  the  above,  I  have  met  with  fomq 
fa£ks  that  fcem  to  (boinr*  that  the  Lombard?  poplar  u 

m 
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t^  i6ff  U/e  6f  the  ^ck-beaih,  or  RaivH^ 
ireti  in 


Anotheir  plant  that  triay  be  employed 
ter  the  feme  purpofeft,  Arid  in  the  fame 
ihanner  as  the  laft  mentioned,  is  the  wild 
fcrVicci  fometitoes  called  the  mbuhtaih-alhi 
or  r&wn-tiree;  Thi»  i«  bofe  of  the  quickeft 
growing  tree^  fc^  a  dry  barren  foil,  that  \i 
kjlown  iii  this  country;  k  grbws  uprighti 
tod  tiifpers  graduatly  from  the  root^^is  ex-^ 

tfemely 

iiot  fticli  ah  fexcecding  cjuick  groweir,  or  Valuable  tl-et 
in  btfier  refpe£is  as  wc  were  made  to  believe  when 
it  wa^  firfl;  ititrbduced  into  Great  Britain.  But,  a^ 
fevcral  kihds  of  ftirong  upright  {hbdtiiig  liriliowi 
inigfat  be  etni)loyed  as  a  feiite  ih  this  way,  as  well 
as  the  elm,  hornbeam^  &c.  I  chtife  i6  let  the  pa& 
iage  remain  without  further  Corredioii. 
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tremely  firm  ia  the  ftem,  and  is  hurt  by  nd 
fort  of  expofure.     At  this  prefent  time,  I 

have  fome  plants  of  it  grdfwing  upon  a  very 
indifferent  foil,  which,  in  eight  years  from 
the.  time  of  fowrng  the  feeds,  ao-e  about 
twelve  feet  in  height,  and  eight  or  nine  inch-* 
es  in  girt  at  the  root ;  fo  that,  I  think,  theref 
is  but  little  doubt,  but  that  thefe  trees  might 
,be  employed  for  a  fence  in  the  fame  manner 
as  was  defcribed  for  the  poplars,,  upon  fuch 
poor, and  barren  foils  as  would  be  improper 
for  thejcn.  1  his  tree  ought  to  be  raifed  from 
feeds,  in  the  fame  manner  as  the  hawthorn ;— - 
jtranfplanted  from  the  feed-bed  at  one  or  two 
year's  growth  into  a  rich  gard^-mold, :  and| 
\n  four  or  five  years,  they  would  be  fit  for 
planting  out  upright. 

§xxv. 


I   i  I      ' ,»  I      •     i     "♦ .    •> 
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§  XXV, 

Of  the  Ufe  of  the  Alder  in  Fencing i 

The  alder  might  be  employed  fot  the  iam6 
purpofe  upon  damp  foils.  If  propagated 
from  feeds,  it  rifes  upright,  and  grows  very 
faft ;  and,  being  ftrong  in  its  fhoots,  would 
be  well  adapted  for  this  u{e« 

Hedges  are  undoubtedly  the  heft  fences  j 
and  would,  on  almofl  all  occaflons,  be  pre* 
ferable  to  thofe  of  every  other  kind,  were 
they  not  fo  long  of  coming  to  perfeftion 
aftei*  they  are  planted,  and  (o  difficult  to  be 

r 

preferved  from  bther^accidfeiits  during  that 
period ;  fo  that  'it  has  hitherto  been  a  defide^ 
r^f 2^771  in  a'gricultut'e,  to  find;  out  foitiethin^ 
that  (hould  beail  immediate  fence  as<a  wall) 
and  lafting  as  a  hedge.    Whaher  the  foul* 

'  plants 
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plants  lad  mentioned  will  efFeduate  this  piir^ 
pofe  in  the  manner  above  propofed,  I  will  not 
take  upon  me  to  fay  {  but,  as  the  matter  is 
of  confiderable  importance,  and  there  feems 
to  be  a  probability  that  they  may  at  leafl 
be  of  Jome  ufe,  I  hope  I  (hall  be  excufed  fo^ 
liaving  hazarded  a  few  conje^res  upon  this 
liead* 


I  XXVL 

OfFurze^  or  Whins  ^  as  a  Ftnci. 

Whins  (^urze)  have  been  often  employeci 
as  a  fence  when  (owed  upon  the  top  of  a 
bank#  They  zt^  attended  with  (he  conve-^ 
^nce  of  comiog  very  quickly  to  their  per^ 
fedtion,  and  of  growing  upon  a  foil  in  which 
few  other  plants  coul^.be  made  to  tbHSrci 
jBttt,  in  the  way  that  they  are  commonly 

em< 
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pmployedt  tlicy  fire  neitbcr  a  facing  Qor  }aft^ 

Ing  fetoce*  . 

The  firft  of  tbefe  defed^  m^yt  in  fame 
meafu]?e»  he  renvoved,  by  making  the  bank; 
upon  which  th^  are  fowed  (for  they  never 
fhpuld  be  tranfplanted)  of  a  very  confi^erT 
^le  breadth  \  in  order  that  the  largene^  of 
the  aggregate  body,  confidered  as  one  nia&i 
may,  in  fprne  meafure»  makeup  for  the  want 
of  ftrength  in  each  individual  plant. 

With  tbisi  view,  a  bank  may  be  raifed  of 
ftve  or  fix  feet  in  breadth  at  the  top,  with  s| 
^arge  (Jitcb  on  each  fide  of  it  ;  raifing  the 
bank  a4  high  as  the  earth  taken  from  th^ 
ditches  will  permit  ;  the  furface  of  wbicli 
'fhould  be  fowed  pretty  thick  with  whin-^ 
feed^.  Thefe  will  cqme  up  very  quickly  ; 
and,  in  two  or  three  y^ars^  will  form  a  baiv 
rier  that  few  animals  will  attempt  to  breal^ 
through,  and  will  continue  in  that  ftate  of 
pcrfe^ioB  for  fome  years. 
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' .  The  .greatefl;  .objedion  to  this  plant  as  a 
fence  is,  that,  as  it  advances  in  fize,  the  old 
J>rickle8  always  die  away ;  there  being  never 

,  »         ■  » 

more  of  thefe  alive  at  any  time  upon  the 
plant,  than  thofe  that  have  been  the  produce 
of  the  year  immediately  preceding  ;  and 
thefe  thus  gradually  falling  away,  leave  the 
items  naked  below  as  they  advance  in  height  f 
lb  that  it  very  foon  becomes  an  exceeding 
poor  and  unfightly  fence  ;  the  ftems  being 
entirely  bare,  and  fo  flendef  withal,  as  not  tq 
Be  able  to  make  a  fuflBcient  refiftance  to  al- 
ftioft  any  animal  whatever.  To  remedy 
this  great  defedl,  either  of  the  two  following 
methods  may  be  adopted  that  fhall  beft  fuit 
your  fituation  and  circumftances. 
i  Thefirft  is,  to  take  care  to  keep  the  bank? 
always  ftored  with  young  plants  ;  never  aU 
lowing  them  to  grow  to  fuch  a  height  as  to 
become  bare  below.  And,  It  was  prinoipal- 
ly  t6  admit  of  this,  withou.t  lofing  at  any 
^mf  the  ufe  of  the  fen^et  that  I  hav^  adyire4 
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the  bank  to  be  made  iip  of  fuch  an  unufual 
breadth.  For,  if  one  fide  of  the  hedge  be 
cut  down  quite  clofe  to  the  bank,  when  it  is 
only  two  or  three  years  old,  the  bther  half 
Trill  remain  as  a  fence  till  that  fide  become 
ftrong  again ;  and  then  the  oppofite  fide  may 
be  cut  down  in  its  turn  ;  and  fo  oti  alternate- 
ly  as  long  as  you  may  incline  :  By  tvhich 
means  the  bank  will  always  have  a  ftrong 
hedge  upon:  it,  without  ever  becoming  naked, 
at  the  root.  And,  as  this  plants  when  brui-^ 
fed,  is  one  of  the  moft  valuable  kinds  of 
winter  food  yet  known  for  all  kinds  ot  do- 
meftic  animals  *4  the  young  tops  may  be 
carried  home  and  employed  for  that  purpofe 
by  the  farmer;  which  will  abundantly  com- 
penfate  ft>r  the  trouble  of  cutting,  and  the 

P  wade 

*  Some  may  perhaps  imagine,  that  the  cxpreffion 
In, the  text  is  tather  too  bold*;  but,  I  have  very  fuffi- 
£ient  reafoHi  from  undoubted  experieaccj  for  ufing  it* 
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^aile  of  ground  ffcat  is  wcafioned  by  the 
breadth  cf  th^  bank. 

The  other  method  of  prcferving  a  hedge 
of  whins  from  turning  open  below,  can  on- 
ly be  prisrdifed  where  fbeep^  are  kept ;  buf 
may  be  there  employed  With  grfeaf  proftfiety^ 
In  this  cafe^  it  wiH  be  proper  to  fbw  thtf 
feeds  upon  a  fhdrp  ridge  of  earth,  fhoved  up 
ftoro  the  furface  of  the  ground  on  each  fide, 
without  any  ditches.  If  this  is  preferved 
from  the  fheep  for  two  or^  three  years  at  firfty 
(hey  may  then  be  allowed  to  hare  free  acce{» 
to  it ;  and,  as  they  can  get  up  ctofe  fo  the 
foot  of  the  bank  upon  esrch  fide,  if  they  have 
been  acculftomed  to  this  kind  of  food,  they" 
will  eat  up  dU  the  young  fhoots  that  are 
within  their  reach,  which  will  occaidon  theni 
to  fend  out  a  great  many  lateral  fhoots ;  and 
thefe  being  continually  broufed  upon,  foon 
become  as  elofe  as  could  be  defired,  and  are 

then  in  no  fort  of  danger  of  becoming  na- 
ked 
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jked  aX  the  root,  although  the  middle  par* 
ihould  adv^qce  to  a  coBfiderabJe  heights 

The  reader  owgUt  to  be  apprifed  of  one 
verjr  great  objedion  to  this  kind  of  fence, 
yiz.  that  the  feeds  are  ^own  by  tl\e  wind 
into  the  fields,  ztid  eome  wp  in  fuck  abuin- 
daacc,  a$  to  become  a  very  grcAt  nuifance* 
As  it  i$  hardly  poflibje  to  e^^lrpate  them 
when  they  are  oace  eftablilhed-,  every  oac, 
tiher^fore,  x)ught  duly  to  confider  what  aw 
to  be   the    ponfecjueijfes,    before  he   fowg 

$hem- 


4  fortkuhr   Kind  of  Fencf   d^(rib^4  f^ 

The  fences  hitherto  iriendoned  are  only 
inten4ed  to  prelSprve  j|ields  froq;^  the  intrii- 
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fion  of  cattle.  But,  on  fome  occafions,  it  i^ 
neceffary  to  have  a  fence  that  would  evca 
refift  the  efforts  of  men  to  break  through  it ; 
as  around  bleaching  fields,  otchyards,  &c.  j 
the  want  of  which  often  fubjefts  the  propri* 
etor  of  fuch  fields  to  very  difagreeable  acci- 
dents. And,  a3  fuch  a  fence  might,  on  fome 
occafions,  be  procured  at  no  great  expence 
or  trouble,  it  were  to  be  wiflied  that  the  me- 
thod of  doing  this  were  more  generally 
known. 

To  efFeduate  thi§,  it  is,  neceffary  to  begin 

by  trenching  up,  or  ploughing  a  large  belt 
all  around  the  field  you  mean  to  inclofe,  of 

forty  or  fifty  feet  or  more  in  breadth,  if  you 
find  it  convenient ;  the  outer  edge  of  which 
fhould  be  fenced  by  a  good  dike,  or  a  ditch 
and  hedge.  This  belt  ftiquld  b?  kept  in  cul-* 
ture  one  year  at  leaft,  and  well  manured,  if 
your  fituation  will  admit  of  it ;  and  laid  up 
betoye  winter,   in  fuch   a  manner  that  no 

W^tei: 


.;   '. ,  t 


AND     FENCES.         117 

water  may  be  fuflFered  to  lodge  upon  itj 
and  planted,  in  the  winter  time,  all  over 
with  plants  of  eglantine,  fo  thick  as  not  to 
be  above  two  feet  from  one  another.  Between 
thefe,  put  a  good  number  of  young  bireh 
plants  not  above  two  years  old,  mterfperfed 
with  hazels,  oak,  a(h,  rawn,  (wild  fervice,j 
?ind  oth^r  tree§  ths^t  you  think  will  thrive 
upon  your  foil  ;  together  with  thorns,  hol- 
lies, br2^mbles,and  woodtjine  (hpiiey-fuckle) ; 
?fnd  having  then  fenced  it  from  cattle,  keep 
down  the  weeds  that  may  rife  upon  its 
furface,  as  long  as  it  is  conveniently  ac- 
ceffible  }  leaving  it  aherwards  to  nature. 

If  this  is  done,  and  your  foil  be  not  ex- 
tremely bad,  the  belt,  in  ^  very  few  y^ars, 
will  be  entirely  filled  with  a  clofe  bi^fli  of 
trees,  fo  intermixed  with  the  bending  brancji- 
es  of  the  eglantine, '  and  bound  together  by 
|he  trailing  fhoots  of  the  bramble  and  wood- 
bine, 
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bine»  that  hq  animal  above  the  fize  of  at 
ad  bOAild  petuetrate  ;  efpeciaUy  when  it  is  of 
fuch  a  depth  as  I  have  recotpmencleci^ 

The  firft  hint  I  got  for  a  feijce  of  this 
kind,  was  from  a  fmall  thicket  of  brufhrwoo^ 
that  I  had  planted  for  ornament,  pretty 
much  in  the  manner  above  defcribed  ;  whichi 
in  a  fhort  timet  became  fo  much  interwoveij 
with  the  fweet  briar,  that  \t  was  impofllble 
to  find  any  apcefs  into  it. 

But,  as  all  kinds  of  trees  and  (hmbs,  if 
planted  y^y  clofe  upon  one  another,  become 
naked  at  thp  root  when  they  arrive  at  any 
confi^erable  fi^e,  pare  fliould  be  taken  to 
prevent  it  from  ever  coming  to  that  ftate,  by 
cutting  it  down  whenever  it  is  in  danger  o^ 
being  open  at  the  roof. 

And,  as  it  would  be  improper  ever  to 
leave  ttie  field  entirely  defencelefs,  it  is  s^ 
great  advantage  to  have  the  belt  as  broa4 
as  it  conveniently  may  be,  fo  that  the 
ppe  hftlf  of  i^  m^y  be  ;i  fufEpiept  fence ; 
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it^ 


1>7  which  meads,  we  will  have  it  in  out 
power  to  cut  dowa  the  infide  and  the  out<« 
fide  of  this  belt  alternately,  6>  as  ftill  to  keep 
the  thicket  jroung,  and  never  to  Want,  at  any 
tiEnCf  a  fufficient  fence^  The  bruih*-wood 
that  this  would  aflTord  at  each  cuttings  would^ 
in  almdft  etery  fituationr  yield  fuch  a  reve-> 
Hue  as  might  do  much  more  than  indemni-* 
fy  thd  proprietor  for  the  reiit  of  the  gi'0Qn4 
that  was  occupied  by  the  fence^  And,  if 
the  field  was  in  fuch  a  fituafion  asr  required 
fhelter,  fome  trees  might  ht  allowed  to  grow 
to  their  full  fize  about  the  middle,  without 
any  incoavenience,  if  the  belt  weie  of  4  M* 
fi«icnt  breadth*  « 


^xxvm. 
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§  XXVIlt. 

I 

* 

Of  fecuring  the  Banks  of  Rivers^  fo  as  iS 
prevent  the  Earth  from  bemg  iva/hed 
aviiay  by  the  Violence  of  the  Stream. 

There  is  jret  another  fpec1e§  df  fehclng,  at* 
lifeful  as  any  of  thefe  already  mentioned^ 
•which  is  in  general  much  lefs  underftood^ 
and  more  difficult  td  execute  properly,  that 
deferved  here  to  be  taken  notice  of;  viz.  the' 
method  ot  fecuring  the  banks  of  rivers  front 
being  waftied  away  by  the  violence  of  the' 
ftream,  and  of  preventing  the  damages  that 
may  otherwife  be  occafioned  by  the  fuelling 
of  the  waters. 

•  It  frequently  happens  that,  when  sL  river 
runs  in  a  bed  of  rich  vegetable  mold,  the 
lead  accident  that  may  chance  to  divert  the' 

ftream 
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iireatn  towards  any  particular  part  of  the 
bank,  caufes  it  to  fweep  away  large  tracts  of 
fine  ground,  to  the  very  great  detriment  of 
the  proprietor,  as  well  as  the  public;  as 
this  fine  mold  is  ufually  cart-led  to  the  fea^ 
and  the  place  that  the  water  leaves  to  occupy 
the  new  bed  that  it  thus  forms  for  itfclf,  is 
generally  of  a  much  worfe  quality,  confift- 
ing  chiefly  of  ftones,  fand,  and  gravel. 

In  fome  cafesi  where  the  whole  force  of 
the  current  is  quite  clofe  to  the  bank,  and 
the  materials  neceflary  for  fencing  it  are  not 
to  be  founds  it  may  perhaps  be  impoffiblei 
or  very  difficult,  totally  to  prevent  this  evil ; 
but,  for  the  moft  part^  it  admits  of  a  cure 
that  can  be  obtained  at  a  pretty  moderate 
expence. 

*  ■  ■  ♦  • 

If  you  carefully  obferve  the  banks  of  ri^ 
vers,  you  will  readily  remark,  that  thefe  ra- 
vages are  always  moft  confiderable  at  thofe 
places  where  the  bank  rifes  perpendicularly 
to  a  pretty  confiderable  height   above  the 

Q^  ordi- 
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ordinary  furface  of  the  watefi  and  never  at 
thofe  places  where  the  banks  fhclve  down 
gradually  towards  the  waterV  edge.  Fo^^ 
when  the  river  is  fweiled  to  a  great  height 
by  rains,  and  runs  with  a  force  and  rapidity 
greater  than  ufual,  it  ftrikes  violently  a- 
gainft  thefe  perpendicular  banks  that  direA- 
ly  oppofe  its  courfc  ;  and,  as  thefe  are  com-* 
pofed  of  earth  quite  bare  and  uncovered,  they 
are  eafily  foftened  by  the  water,L^and  quickly 
wa(hed  away  ;  fo  that  the  upper  part  of  the 
bank  being  thus  undermined,  falls  by  its 
owd  weight  into  the  river,  and  is  carried  off 
in  prodigious  quantities.  But,  when  the  ri- 
ver rifes  to  any  confidcrable  height,  it  gently 
jglides  along  the  furface  of  thofe  parts  of  the 
bank  that  {helve  gradually  downwards  to 
the  water's  edge  ;  which,  being  defended  by 
the  matted  roots  of  the  grafs  with  which  if 
is  covered,  fcarcely  fuftains  any  damage  at 
all ;  and  is  nearly  the  fame  after  the  water 
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has  retired  within  its  banks  as  before  the 
inundation* 

Thefe  are  fads  which  no  one  who  lias 
bellowed  the  lead  attention  to  this  fubjea  can 
fail  to  have  obferved  j  and  they  clearlv  point 
outf  that  the  firft  and  moft  neceflary  ftep  to- 
wards a  cure,  is,  to  level  down  the  edge  of 
the  bank  that  is  next  the  water,  fo  as  to 
make  it  flope  gradually  down  towards  the 
river. 

If  the  bank  is  very  high,  and  you  have 
no  other  particular  uft  for  tne  earth  that 
muft  be  taken  from  it,  the  eafieft  method  of 
difpofiag  of  it,  will  be  to  throw  it  into  the 
river.  But,  in  whatever  manner  you  difpole 
pf  the  ^arth,  the  flope  of  the  bank  mull  be 
^ntinued  until  the  inner  edge  of  it  is  as  low 
as  the  furfsice  of  the  water  at  the  dried  time 
of  the  year,  and  be  m^de  to  afcend  gradual- 
ly upwards  from  the  water  with  an  eafy 
Qope,  till  it  comes  to  the  level  of  the  ground,^^ 

or^ 


124    ,    OF    INCLOSURES 

or,  at  leaft,  rifes  to  fiich  a  height  as  the 
water  never  exceeds. 

TJiis  operation  ought  to  be  perfornmed  as 
early  in  fummer  as  poffible,  and  the  flope 
fhould  be  either  immediately  covered  with 
turf,  pared  from  the  furface  of  fome  field 
that  has  a  very  firong  fward  upon  it ;  taking 
care  to  lay  thefe  in  fuch  a  manner  as  to  be 
in  as  little  danger  as  poffible  of  being  wafli- 
ed  away  by  any  accidental  flood  that  might 
happen  before  they  have  grown  together;  or^ 
If  the  turf  of  this  kind  cannot  be  eafily  had, 
it  flioqld  be  fowed  very  thick  with  the 
feeds  offomefmall  matt- rooted  grafs,  that 
Ihould  be  kept  in  readinefs  for  that  pur- 
pofe  *.  ' 

If  the  ftreftm  has  not  been  extremely  rar 
pid  at  the  foot  of  the   bank,   fonie   of  the 

earth  that  was  thrown  into  the  water  will  be 

>  •        »   •  »» 

allowed  to  fublide  to  the  bottom,   and  will 

there 

•  The  creeping  meadovr  grafs,  Poa  repents,  is  ^ 
proper  grais  fpr  this  purpofp. 
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th€re  form  a  bed  of  Ibofe  foft  eafth,  which 
will  be  of  very  great  ufe  afterwards  in  prc^ 
TCnting  the' face  of  the  bank  under  water 
from  being  wafhed  away.  Buti  iii  ord^ 
to  fecure  this  bulwark  efFedually  for  the  fii« 
ture,  the  furface  of  this  foft  earth  ought  to 
be  inftantly  ftuck  full  of  the  roots  of  bog^ 
reeds,  flags,  water-fpiderwort,  rulhes,  and  o- 
ther  m2(tt*roote4  aquatic  plants;  which,  if 
allowed  to  remain  till  they  have  ^  onc^ 
(truck  root,  will  afterwards  form  a  barrier 
that  nothing  will  ever  be  able  to  deftroy. 
(See  Fig.  8th,  which  reprefents  a  river  with  a 
high  bank  A  ;  and  Fig.  9th,  where  the  fame 
bank  is  cut  into  a  flope,  and  part  of  it  thrown 
joto  the  river,  and  aquatic  plants  growing 
thereqn  at  B  *). 

But| 

♦  If  th^re  were  a  neceffityfpr  producing  any  other 
authority,  than  the  daily  experience  of  every  obfer- 
ying  man,  to  prove,  that  aquatic  plants  arc  not  only 

the 
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i  But,  if  the  ftream  be  too  xt^d  to 
cf  this,  and  the  bank  of  fqft  earth  is  muck 
deeper  than  the  furface  of  the  water,  (as  tn 
Figv  I  oth),  it  will  be  of  great  ufe  to  SM  up 
the  breail  of  the  bank  with  loofe  flxMies  caise^ 
lelsly  thrown  in,  till  they  rife  near  the  fur** 
face  of  the  water,  which  would  moft  effedlu*^' 
ally  fecure  it  againO:  any  future  encroachw 
iheata,  if  the  bank  is  Hoped  awayabovei 
|as  at  Ftg«.iith), 

]Buf| 


:t%e  beft  iQ^os  to  be  employed  fctr  prefer?i|ig  th^ 
earth  from  having  encroachmcQts  made  uppn  it  by 
the  water,  but  even  for  enabling  it  to  gain  upon  that 
element)  I  would  mention  the  ingenious  Mr 
Hafsleqttift,  whp  takes  nptice  of  z  particular  aquatic 
plant  that  grows  upon  the  hzn\a  of  the  Nile ;  to  thci 
growth  of  which  he  does  not  fcruple  to  fay,  that  Egypt 
owes  the  formation  of  the  whole  country  that  is  call** 
ed  the  Pelta;  whichj^  every  body  knows,  has  been 
eptirely  gained  from  the  fea,  withput  wj  huflaan  ill's 
duftrjr  whatever, 


V 
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Sot,  if  it  fhould  fo  happen  that  ftonea 
eannot  be  eafiljr  got  for  this  purpofe,  the 
only  rcfource  that  in  this  cafe  remains,  li  to 
dig  the  bank  fb  low  as  that,  at  the  uindermoft 
edge,  it  may  be  always  below  the  furface 
of  the  water,  and  carry  it  out  in  this  way 
for  a  conridera:ble  diftance,  and  then  ftick 
the  whole  furfaee  that  is  belov^  the  water 
fall  of  matt-*rooted  aquatic  plants  j  which 
will,  in  a  great  meafure,  if  hot  entirely,  de- 
fend it  from  any  future  encroachments* 

This  bank  ought  to  continue  to  fhelve 
downwards  even  where  it  is  below  water^ 
(as  at  Fig.  1 2tb},  and  thofe  aquatics^  that 
will  grow  in  the  greateft  depth  of  water,  be 
planted  on  the  innermoil  brink,  and  the  o-> 
thers  behind  them.     The  Water-fpiderwort 

will  grow  in  four  feet  depth  of  water,   and 

the  roots  of  the  common  yellow-flowered 
water-iris  forms  fuch  a  ftrong  and  compa(3: 
covering  upon  the  furfaee  of  the  foil  on  which 

it 
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it  grows,  as  would  defend  it  from  being  af- 
fected by  the  water  almoft  as  well  as  if  it 
wer^  a  rock.  It  is  likewife  an  advantage  at- 
tending  this  plant,  that  it  grows- upon  a 
firm  bottom^  and  chiefly  delights  in  running- 
water* 

If  the  ftratum  of  foft  earth  is  not  fo  deep 

as  reach  to  the  furface  of  the  water^  and  lies 
upon  a  ftratum  of  rock  or  hard  gravel,  there 
will  be  no  oceafion  for  throwing  in  ft  ones  of 
any   kind.     But,  as  it  is  diflScult  to  unite 
the  vegetable  mold  to  any  of  thefe  ftrata^ 
there  will  always  be  fome  danger  of  its  fepaf 
rating  from  them  in  violent  inundations ;  and 
if  the  water  once  get  an  entry,  it  will  not 
fail  to  grow  larger  and  larger  by  every  fu- 
ture inundation.     To  prevent  this  inconve- 
nience, it  will  be  neceflary,  after  you  have 
floped  the  earth  away  till  you  reach  the  gra- 
vel or  rock,   to  cover  the  place  where  the 
edge  of*  the  earth  joins  the  inferior  ftratum, 

with ' 


AND    FE.NCES. 


129 


with  a  good  many  fmall  ftones,  if  they  can 
be  found  ;  fowing  between  them  th?  feeds  of 
any  kind  of  plants  that  you  think  are  moft 
likely  to  thrive,  which  have  ftrong  matted 
roots,  with  as  fmall  and  flexible  tops  as  pof- 
fible. 

You  will  eafily  obferve,  that,  from  the  im- 
poflibility  of  ever  making  earth  adhere  firm- 
ly to  ftone  of  any  kind,  it  muft  always  be  an 
improper  praftice  to  face  the  banks  of  a  river 
to  a  certain  height  with  ftone,  which  is  co- 
ped at  top  with  earth.  ' 

By  thefc  precautions,  or  others  fimilar  to 
them,  it  is  not  to  be  doubted,  but  that  almoft 
all  the  banks  that  are  hurt  by  thcfe  *^ci^ 
d?at8  might  be  cfflpaually  fecufed. 


K 
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{  •       •      •  *    • 

Of  Fencing  the  Banks  ofRiverSfJo  as  t»  emim 
Jine  the  Water  ivithm  proper  Bounds f  4md 

,  prevent  the  Damage  that;  might  he^done^ 
by  its  Qverjloliving  the  Fiflds  upon  itf, 
Manks^  in  the  Time  of  fpundaticm^  ' 


AEU)t;lier  mifchief  occafioned  by  the  fwclU 
ing  of  rivers,   not  left  confidi^abiQ  th«i  thf 
forr^ii>g,^  is  pri^ueei)  hj  the  watei?  Wer-!| 
flowing  the  rich  flat  ground-that  ia  freqiie 
ly  met  with  on  the  fides  olP  fivers,  WhJ 
fometimes  pi^^ vents  them  from  being 
laboured  at '  the  |>r()per    feafon,  fomctim^a 
fvreeps^  off  At  once  the  whole  cropland  fome*r 
times  deftroys  it  by  covering  the  whole  £ur-f 
face  with  ftones  and  gravel,  to  the  unfpeak-i 
sbl?  detrin^ewt    of  the  poffeflbrs  of  fuch 

groun4#i 


^K'^. 
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ground.  And,  as  thefe  houghs  *  ire  gene* 
tally  Very  rich  and  fertile,  and  fometimes  of 
Very  great  extent,  thd  damage  that  is  done 

"  »  »        •  • 

ty  not  getting  them  properly  cultivated,  is 
very  confiderable*  As  this  is  an  objed  of 
Very  great  iJonfequence  to  the  public,  and  oi^ 
importance  to  many  individuals,  it  appears  to 
me  not  i  little  extraordmary,  that  no  at- 
tenfipt  to  remedy  this  evil  has  hitherto  been 

pu* 

*  Hdugh  \t  a  hamci  petiiliariif  api^rdpriated,  ihthd 
iibrtKern  pahs  of  Britain,  to  ({"enote  thofd  low  flat 
^ittg  fields'  that  ar^  frequentTy  met  with  upoii  xSxi 
iAti  bl  rtters>  arid  is  applied  to  ilb  fpecie3  of 
jrdttild  iti  ahf  otbdr  fitfiatSoii  Whatever.  As  ih6 
%ofd  is  expl-eflive,  and  coneys?  a  diftiti'£{  idea  that 
tan  be  exprefied  by  tio  other  fingle  word  that  1  knOiiri 
*  I  have  chofen  to  retain  it  here ;  although  I  am  fea^ 
fible^tbaty  perhap$>  one  half  of  the  inhabitants  ofthis 
iflatkd  can  hsitdty  pr6hoiince  this  coifljKnation  of  let' 
tersi  ^  If  the  ifeadcr  knows  any  word'  that  could  b6 
fubdituted  in  its  ftead>  it  will  be  eafy  for  him  to-  xd^^ 
jei^  the  term  entirely* 
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* 

publlfhed  ;  at  leaft  as  far  as  I  know.  An^, 
as  It  is  greatly  to  be  wi(hed  that  fome  me«- 
tliod  could  be  contrived  to  preferve  thefe 
fields  from  this  inconvenience  at  an  eafy  ex« 
pence,  it  is  hoped,  that  the  following  at- 
tempt to  accompIi(h  this,  will  be  received 
by  the  public  with  fbme  degree  of  indul- 
gence, even  if  it  (hould  be  found  to  be  more 
defective  than  the  writer  hereof  may  at  pre- 
fent  apprehend. 

Thefe  haughs  are  feldom  df  great  extent, 
excepting  in  level  trades  where  the  water 
runs  with  no  impetuous  current ;  and  there- 
fore, they  may,  in  general,  be  preferved,  by 
means  of  a  floping  bank  raifed  all  along  the 
fide  p{  the  river  as  far  as  the  haugh  extends; 
which,  if  formed  after  the  fame  plan  as  thofe 
defcribed  in  the  hft  article,  will  eafily  con- 
fine the  water  within  their  boundaries,  till  it 
rifes  fo  hig^s  to  flow  over  the  top  of  the 
bank  i  fo  that,  if  thefe  are  raifed  to  a  fuffi- 
cient  height  towards  the  back  part,  in  fuch  a 

manner 
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manner  as  to  be  capable  of  containing  the 
whole  of  the  water  that  at  any  time  flows 
down  the  river,  the  fields  on  each'  fide  will 
be  eflFedually  fecured. 

If  the  iurface  of  the  ground  in  the  haugh 
is  at  any  confiderable  height  above  the  wa« 
ter  in  the  river,  as  at  A  B,  (Fig.  x  3th,)  the 
bank  may  perhaps  be  raifed  to  the  necefiary 
height,  by  throwing  the  earth  that  is  taken 
from  the  brink  of  the  rjver  at  A,  (Fig.  14th,) 
to  the  other  fide  of  the  bank,  at  B,  fo  as  to 
form  the  new  furface  of  the  bank  in  the  di- 
redion  CD,  inflead  of  the  old  furface  AB* 
But,,  if  the  furface  of  the  ground  is  lower^ 
as  at  E3?,  (Fig.  13th,}  on  the  oppofite  fide 
of  the  river,  the  earth  that  is  taken  from  the 
triangle  FGH,  (Fig.  14th,)  will  not,  in  that 
cafe,  be  fuflScient  to  fill  up  the  whole  triangle 

« 

GIK,  and  raife  the  bank  to  a  propeai^ight; 
To  make  up  which  deficiency,  it  will  be  ne- 
ceflary  to  dig  a  ditch  KLE,  at  the  back  of 
the  bank,  throwing  the  earth  into  the  higher 

part 


134        <^^    i^CLO^tJttt^ 

fJirt  6f  the  batik  ClK,  ind'  facing  up  (ke 
tine  IKti  with  Aones  of  turf,  fo  a&  to  mate 
it  become  d  fence  to  one  fide  of  the  field 
that  it  preferves  from  inundations. 
'    feut,  rf  the*  furfarte  df  the  gfbUhd  is  ex- 
treinety  l6w,  fo'  i8'  to  be  but'  fiVtte  abov^  thd 
ieveKof  the  watfer',  as'al  LM,  (fig.  i  jth  arid 
Il6th,)  then,  ini^ead  of  ralftrig  the  banks  oil 
^*act  (idefo  the  height  ()f  A6,  (tig.  i6th0  it 
i^ilF  te  more  advifeable  to  raife  them  only  to 
the  height  of  tfie  line  EF  ;  as  in  that  cafe  it 
^biild  be  very  difficult  to  find  to  mijch  eart& 
as  would  form  the  tanks  at  Attft  and  CGB*^ 
although  tliere  will'  lie  no  difiiculty  in  form- 
ing the  fmallef  6nes  RELi  arid  GFM  i  Arid, 
is  the  ites  iFGdbIt,   is  eqiiar  to  the  area 
ABCI?.,  thefe  lower  banks  ^;irin^  contain  an  e- 
4ua^  quantity  df  water  witljin  them,  as  the 
higheWbnes  would  have  done  }  the  greater 
Width  b^twefen  them  making  up  for  t^eir 

WaMr  of  Hei-gW. 

•  ■  * 


—     * 
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In  this  wwfi  k  wiil  be  in  iiiepower  of  in^ 

t 

Oftii  fo  te  proportkxi  kis  banks  to  tbe  cir^ 
icuinftiUK£S  in  wfaidk  Jk  &icb  hiiolbif  piacei^ 
aa  to  Ihe  eafieift  manher  to  aooonnpiifli  hit 
ifefigoi  fotf  af  he  iiaB  plenty  of  laMeriais  nt 
htod,  bd  maf  XC9T  his  bxnks  td  a  greitet 
lieightf  and  cx>n&le  the  nrcr  to  a  nmrciTrar 
bOttHe  }  and*  if  be  fiiftds  4  defidencjr  in  thwt 
M^ed%  be  may  make  them  <iF  a  fmalkt 
height,  jind  allow  diic  riti^r  to  fpread  to  « 

gitafter  breadtk 


§  XXX. 

i^tbod  ^f  /Mtrhig  tiff  Fields  thus  4kfiikM 

frm  the  iUvftt  frmi  the  DaAg4r  sfbiit^ 

overfloived  by  €9ftrane6us  Water  c^ihg^ 

^m  th€  bigh  Grnmd  Uhind  them. 

» 
It  is  neceflary  to  defend  thefe  haugb% 

nQt  only  frqm  tbe  iouadatioo^  qf  tbe  rivery 

but 


k  L 
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but  alfo  to  preferve  them  from  being  over* 
flowed  by  any  other  water  that  might  come 
down  upon  them  from  higher  ground.  On 
this  account)  it  will  be  qieceflary  to  allow  a« 
ny  rivulets  that  may  flow  through  thefe,  to 
fall  into  the  riva:  without  any  obftrudion  | 
banks  of  the  fame  kind  being  continued  along 
each  fide  of  thefe  as  far  as  the  haugh*ground 
extends.  And^  if  the  back  part  of  thefa 
haughSf  where  it  borders  with  ^the  higher 
ground)  be  bounded  with  a  good  ditch  to  in** 
tercept  the  water  that  may  fall  from  it,  with 
openings  at  proper  places  into  the  river,  (hey 
will  be  effe&ually  fecured  from  aU  extra«r 
neous  water  whatever,  and  remain  (juite  dry^ 
while  the  water  all  arOupd  them  is  higher 
than  the  furface  of  the  ground  in  thetn,  ^ 
the  ppfleflbr  (hall  fo  incline. 

To  illuftrate  this  more  diftioAly,  I  have 
fubjoined  the  plan  of  a  fm^U  part  of  a  river^ 
with  haughs  on  each  fide  of  it,  fecured  iq 
^ia  XDimner  (at  Fi^.  17th),  iq  which  AB  rc^ 


/• 
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jprefents^  the  river  fecured  by  its  bank  on 
each  fide  ;  C  and  D,  rivulets  that  fall  into  it, 
confined  by  banks  on  each  fide  of  them,  as 
far  as  is  neceffary  ;  EFG  is  the  ditch  that 
feparates  the  low  from  the  high  ground; 
which  receiving  the  water  that  defcends  from 
the  heights  carries  it  in  the  direction  EF, 
till  it  falls  into  the  rivulet  upon  the  one  fide; 
and,  on  the  other  fide  falling  towards  G,  it 
flows  on  till  it  comes  to  fome  other  part, 
where  it  may  be  found  neceffary  to  make  an 
,  opening  for  it  into  the  river.  The  lines 
H,  I,  K,  are  the  dikes  dividing  the  haugh 
into  fields  of  a  moderate  extent,  which  may 
be  nearer  or  farther  from  one  another  as  the 
field  has  more  or  lefs  declivity,  Thefe  dikes 
Ihould  be  of  a  confiderable  thicknefs,  and 
may  be  formed  of  the  earth  taken  from  a 
ditch  on  each  fide  thereof,  (as  at  Fig.  19th,) 
which  ditch  fliould  be  carried  quite  round 
each  of  the  fields,  in  order  to  receive  aiid 

S  carry 
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carry  off  any  water  that  may  fall  upon  them^ 
or  any  moifture  that  may  ooze  out  of  fprings.* 


Of  freeing  the  Fields^  thus  fenced^  from  Wa^ 
ter  that  might  arife  from  Springs  ivithin 
the  fame. 

But,  it  is  not  only  neceflary  thus  to  fecure 
our  fields  from  being  hurt  by  wattr  from 
the  river  or  higher  ground,  but  alfo,  to  pro- 
vide an  outlet  for  the  water  that  may  be 
within  them.  For,  unlefe  fuch  outlet  be 
provided  to  carry  off  the  fuperfluous  water 
that  may  fall  upon  thefe  fields  from  the 
clouds,  or  rife  from  fprings  within  them^ 
our  improvement  would  be  very  imperfedt. 
On  this  account,  it  will  be  neceflary  to  be 
attentive)  when  forming  the  bank)  to  leave  a 

finaU 
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finall  conduit  at  the  lowermoft  corner  of  each 
field^  as  is  reprefented  by  the  dotted  lines 
L,  L,  lay  L.  Each  of  thefe  ihould  be  carried 
quite  thro'  the  bank  from  the  ditch  L,  (Fig. 
I4th9)  as  reprefepted  by  the  dotted  lines  L,  H, 
and  ihould  be  built  of  foUd  mafon*work, 
well  rammed  at  the  back  with  foft  clay,  to 
rqtider  it  quite  impervious  to  water.  At  L, 
(Fig.  14th,)  there  fliould  be  formed  a  clofe 
water-fluice  that  could  be  opened  or  ihut  at 
pleafure ;  and,  on  the  other  end  of  the  con- 
duit, at  H,  there  ihould  be  ^  wooden  door 
with  the  hinges  upon  its  upper-iide,  fo  as  to 
make  it  open  with  its  back  towards  the 
fiream  ;  by  which  means,  when  the  water 
of  the  river  rifes  above  the  level  of  the  line 
LH,  it  will  prefs  upon  the  back  of  the  door, 
fo  as  to  ihut  it,  and  prevent  the  water  from 
flowing  into  the  iield  at  that  time ;  and,  when 
the  river  again  falls  to  its  ordinary  level, 
thp  door  will  be  eafily  forced  tip  by  the 
preflfure  of  the  water  from  within,  if  there 

has 
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has  been  any  accumulated  there  during  the 
time  of  the  inundation,  and  it  will  be  allowed 
to  fall  eafily  into  the  river. 

This  kind  of  fluice  is  well  known,   and 
has  been  frequently  defcribed ;   but,  as  it,  is 
diflBcult  to  get  them  made  to  clofe  fo  eKadly 
as  to  admit  of  no  water  at  all,  I  have  direftcd 
to  employ  likewife  th?  iuner-fluice    at  L, 
which  could   be  made  to  ftiut  inor«  accu* 
rately,  and  could  be  doled  upon  extraordi- 
nary occafions  ;  and  the  folding  fluice  would 
be  of  ufe  to  keep  out  a  good  deal  of  the  water 
when  the  inundation  happened  in  the  night- 
time,  or  fo  fuddenly  as  to  be  pretty  high  before 
the  farmer  could  have  time  to  get  the  inner^ 
fluiceftopped.  The  inner-fluice alone  would  be 
entirely  fufficient,  tmlefs  where  there  hap- 
J)ened  to  be  fprings  within  the  field  ;  whick 
being  kept  in  general  flint,  could  be  opened 
when  occafion  might  require. 

§  XXXII. 
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Vire^ionsjbrjoating  thefe  Fields  at  Pkafurs^ , 

But  ttL\%  IS  clot  the  only  nie  ^lat  might  ^ 
made  of  thefe  fluices.  Water  is  onty  pf^u-* 
dicial  to  the  farmer  when  it  comes  at  iin|^o« 
per  feaioDS,  or  in  an  iix^Metuous  manntf  9  or 
remains  longer  upon  the  ground  tSian  he 
might  iodine;  but^  rf  it  is  esilirelyisnderliit 
command,  be  may  often  employ  it  with  Terj 
great  advantage.  Many  of  the  fickk  ia  HoU 
land  are  'covered  all  wimer  with  water,  %xA 
are,  by  thb  means,  rendemd  extremely  fer<« 
tile.  And,  as  all  rrrers  dorisg  innnddtbni 
are  ftrongly  impregnated  with  the  fineft  par^ 
tides  cf  vegetable  misld,  and  ridi  manurea 
wafhed  away  from  fertile  fields  by  the  vio*> 
}^  rains,  k  is  not  to  be  doobted,  but  that, 

if 


1 
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if  the  water,  when  In  this  ftate,  was  allowed 
to  glide  flowly  ia  upon  a  field  till  it  was  co- 
vered with  it  to  a  confiderable  depth,  and 
there  detained  in  a  ftagnant  ftate  till  all  thefe 
fine  faeculae  were  depofited  upon  the  field, 
and  was  then  drawn  gently  off,  it  would 
afford  a  very  rich  and  valuable  drefllng, 
Ibmewhat  fimilar  to  that  which,  annually  fer- 
tilizes Egypt  by  the  overflowing  of  the  Nile. 
For  this  river,  coming  with  great  rapidity 
through  the  country  of  Ethopia,  enters  E- 
gypt  ftrongly  impregnated  with  the  beft  ve- 
getable  mold ;  and,  gliding  (lowly  over  thefe 
level  plains,  being  ftill  farther  retarded  in  its 
courfe  by  the  north  wind,  which  at  that  time 
continually  blows  upon  this  coaft,  the  earth 
is  allowed  gradually  to  fubfide,^  and  forma 
that  rich  flime  which  covers  the  whole 
country  when  the  Nile  retires  within  its  bed, 
and  gives  ^  to  it  the  amazing  fertility .  for 
which  Egypt  has  been  famous  fince  the  e^gs^ 
lieft  ages  of  antiquity.    Now,  although  it  is 

no^ 
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Hot  to  be  expefted,  that  an  inundation  which 
continues  only  for '  fuch  a  fhort  time,  and 
rifes  to  fuch  an  incdnfiderable  height  above 
the  furface  of  the  earth,  as  any  that  we  ever 
experience,  could  produce  fuch  great  efFefts 
as  this  more  perfect  annual  overflowing 
does  with  them  j  yet,  by  the  contrivance  I 
have  mentioned,  the  farmer  might  reap  the 
fame  improvement  in  kind,  although  not  in 
degree  ;  and,  having  it  in  his  power  to  re- 
peat it  as  often  as  an  inundation  happened, 

if  he  fhould  fo  ini:line,  it  is  hard  to  tell  what 

* 

a  degree  of  fertility  this  might  produce  in 

To  obtain  all  thefe  advantages,  when  he 
wiflies  to  lay  any  particular  field  under  wa* 
tcr,  he  needs  only  to  put  a  gag  into  the  fold- 
ing fluice,  fo  as  to  prevent  it  from  {hutting 
clofe ;  and  having,  at  the  fame  time,  opened 
the  inner-fluice,  allow  it  to  remain  in  that 
ibite  till  an  inundation  happens  ;  at  which 
time  the  water  from  the  river  will  enter  free- 
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ly  by  the  conduit,  and  flow  gently  in  upott 
the  field  till  it  fifes  to  the  lame  height  with 
the  river*  And,  when  it  isr  as  high  as  he  in- 
clines, he  may  ihnt  the  inner-fluice,  which 
will  detain  the  whole  of  the  water  in  the 
field  as  long  as  he  (hall  think  proper ;  and> 
when  the  river  is  fallen  in,  and  the  water 
has  deppfited  its  fediment,  he  may  open  the 
flu«ce  and  let  it  rub  off  at  leifure^ 

In  this  manner,  thefe  fields  may  be  ridUy 
impregnated,  ^nd  kept  in  high  order,  with 
the  greateft  eafe  to  the  farmer,  inftead  of  ha« 
ving  the  crops  of  them  frequently  deftroyed^ 
and  the  fineft  mold  wafhed  away,  as  is  ufuali 
by  the  ordinary  way  of  management. 

But,  although  this  method  c^  admitting 
the  water  might  anfwer  very  well  in  thofit 
fitiiations  where  the  ground  is  fo  low  as  to 
be  confiderably  below  the  furface  of  the  wa- 
ter in  th^  river  in  ordinary  inundations ;  yet^ 
to  fuch,  as  lie  fb  high  as  to  be  above  the  leve) 
of  the  water»  excepting  upon  very  extraor- 
dinary 
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idinary  occafion^,  it  ^uld  be  pf  v^y  little 
iervice.  AxuJn  as  it  will  always  be  of  $re^ 
i^e,  oa  every  occafion  of  ihi.s  fort,  CO  jco\ct 
Ihe  fipid  to  as  gre^jt  g  depth  of  water  »s  pof?*' 
fibk  5  it  willi  in  general,  be  prudent,  in  every 
loan  who  meariB  to  avail  hiipfelf  Qf  this  clr«v 
cumftaQ$e)  to  imroduce  the  water  to  hif 
^elds  in  the  following  manner 

As  every  river  flows  downwards  in  itp 
wwfe  io  a  leflfer  cmt  greater  degree,  it  is  in  th^ 
l^pwer  of  any  oi>e  who  chqfe^  it,  to  raife  n 
jTmall  current  o^  wajcj:  drawn  from  the  river, 
to  {oQic  height  above  the  level  of  it^  furface^ 
at  any  particular  plaf e,  werely  by  ^tlttiag  a 
fn£lL  for  if  upQQ  the  ban^,  and  waking  it 
^ow  in  a  be4  iiearer  f»  horiatontal  direaioa 
thaa  that  of  the  river,  as  we  fee  daily  prac-r 
tifed  with  regar4  tp  mjU-leadsi  (ojiUrraces,) 

N0W4  with  regard  to  the  prcfent  cafe,  i$ 
pay  be  in  general  in  the  power  of  thpfe  who 

T    ■ 


\ 
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wifli  to  make  an  improvement  ot  this  kind, 
to  take  off  a  fmall  water-courfe  fo  far  up  the 
river,  as  to  be  able  to  raife  it  to  a  height  e- 
,qual  with  the  top  of  the  bank  that  13  raife4 

■  *  .         « 

for  fencing  his  fields.  And,  if  this  can  be 
done,  it  would  be  the  eafieft  thing  imagi- 
nable  to  form  a  fmall  hollow  on  the  top  of 
the  bank  when  firft  made,  as  at  A,  (tig. 
1 8th,)  to  ferye  as  a  bed  for  this  fmall  ftream 
of  water  to  run  in  when  it  (hould  be  found 
neceffary.  And,  by  haviag  a  fluice  upon 
the  upper  part  of  this  canal,  to  open  or  fliut; 
at  pleafure,  the  water  might  be  admitted  in- 
to it  when,  and  only  when  the  poffeffor  of  it 
ftiould  incline.  And,  if  ther?  wa&a  pariicu- 
lar  fluice  that  opened  from  this  canal  into 
each  of  the  fields,  it  would  be  in  his  power  to 
throw  it  upon  any  one  of  thefi;  at  any  time; 
that  he  iaw  proper,  and  raife  it  as  high  in  it 
as  the  top  of  the  bank,  if  he  chofe  it. 

I  decline  enumerating  any  more  of  the  ad- 
vantages  that  would  attend  this  practice,  as 

thefe 


f 
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thefemuft  appear  obvious  at  firft  fight.  It  is  on- 
ly  neceflary  for  me  here  to  take  notice,  that,  if 
the  banks  which  foriri  the  boundaries  of  thefc 
inclofures  are  not  made  very  thick  and  ftrong, 
as  was  Already  advifed,  they  would  be  alto- 
gether irifufficifent  for  bearing  the  preffure  of 
fuch  a  body  of  water  as  is  fuppofed  to  be 
fonietimes  contained  in  fome  of  thefe,  while 
the  other  fifelds  around  thtm  are  empty.  On 
tvhich  account  they  ought,  in  general,  to  be 

iQiide  of  ^  triangular  form,  (as  in  Fig.  19th.) 
Thofc  who  may  not  have  the  conveni- 
ence of  being  abfe  to  brings  the  water^  as 
here  dcfcribedj  may  frequently  have  it  in 
their  power  tb  lay  thefe  fields  tinder  water 
Wheti,  or  to  what  depth  they  may  incline,  by 
diverting  frofcri  its  right  courfe,  any  rill  that 
may  fall  from  higher  ground  near  them, 
and  introducing  it  into  the  fields  whenfwell- 
ied  with  rain. 

§  xxxiir. 


«,.  • 
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§  XXXIIL 

Of  Fencing  and  Secutingflat  Mead<m^gnmidM 
from  the  Danger  of  being  drowned^  or  of 
floating  them  of  pUafure. 

Befides  tfat  letd  groirnds  on  the  banks  of 
rivers  jufl  now  defcribed  as  apt  to  be  hnrC 
by  extraneous  water,  there  are  mafty  tar^ 
trads ,  of  ground  of  another  kind  to  be  met 
with,  that  are  in  as  gresit  danger  of  receiving: 
damisige  from  this  caufe  as  the  tornxer.  lAxS& 
^onfift  of  low  level  grounds  lying  in  a  bot^ 
Tom  furrounded  with  higher  ground,  from 
^hich  the  defcent  is  fo  inconfiderabte  as  not 
to  allow  the  wtter  lo  flow  away  from  ihem 
fb  faft  as  it  comes  upon  them  during  the 
continuance  of  violent  rains ;  which  fubjeds 
ihem  to  the  difagreeafole  inconvenience  of 

beings 
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t4g 


!)cing  itccjuentiy  arerllowcd  at  impfapcf 
feafonst  fo  eb  to  pffevent  the  fatmer  from  ha-* 
Ving  it  iti  his  power  to  iitiproYe  them  as  he 
miglit  incline  j  which  grounds  arc  ciommon- 
\y  known  in  the  north  of  Britain  by  thci 
name  of  Mead^m/s  or  Laighs4  As  it  is  of  con-* 
fequen^e  for  common  farmers  to  know  the 
way  of  fencing  thefe^  I  fiiall  add  a  few  words 
with  regard  to  them  }  although  others  of  a 
more  comprelienfiTe  undenrftanding  may^ 
^hapsy  l3itnk  it  unnecdSary^  after  what 
has  'been  already  iaid. 

As  the  iBcofivienienoe  complained  df  m 
this  cafe  ari&s  emirely  from  water  diat  £iil» 
from  iiigker  ground^  the  fiitft  ilep  that  is  ne^ 
eeflkry  to  bb  taken»  isy  to  defend  the  fielda 
from  «hat9  by  lencbg  them  all  round  thcf 
fides  by  a  ditch  and  bank  like  thofe  akeady 
deferibod)  ^  a  fufficiem  fize  and  ftrength  «o 
contain  and  cany  off  the  whde  wafter  that 
may  ^1  into  h  at  any  time.  This  ought  to 
be  continued  idl  round,  and  to  fall  into  thi^ 
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main  drain  bjr  which  the  water  is  ultima^el)^ 
conveyed  from  this  level  bottom. 

If  the  defcent  from  this  be  very  fmalU  foi 
as  not  to  allow  di  a  fwift  curreiit  of  water* 
make  the  ditch  of  a  confiderable  width,  and 
clean  it  frequently  from  the  mud  an^  weeds 
that  will,  in  a  fliort  time,  be  in  dariger  of 
ehoaking  it  tip  entirely.  This  ditch^  Ht  wa- 
ter-courfe,  being  made  in  the  lowcft  part  of 
the  ground,  muft  be  fccured  on  each  fide 
with  a  bank,  like  thofe  already  dcfcribed  iip- 

•  -  '        A» 

On  the  fide  of  the  river  i  and  through  that 
kt  there  be  made  a  fmall  cotiduit,  paffing 
from  the  loweft  part  of  each  field,  (as  at  LL,' 
Fig.  iyth,)  intb  the  drain;  But,' as  the  cur^ 
rent  of  water  is  here  fuppofed  to  be  very 
fmall,  each  of  thefe  ,muft  be  clofed  Whh  d 
water-fluice  to  be  opened  or  Qxxit  at  pl^afiird 
by  the  hand,  and  not  by  folding  ftuiceiw 
which  could  in  this  cafe  be .  of  no  ufe. 

The  meadow  may  be  divided  into  as  ma*^ 
hy  inclofures  a^  ihall  be  thought  mecefTary,^ 

by 
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by  means  of  earthen  banks,  (A,  Fig.  1 9th,) 
raifed  to  any  height  above  the  level  of  the 
ground,  that  may  be  thought  neceflary,  by 
means  of  earth  taken  from  the  ditch  on  each 
fide  of  it,  B  B.  And,  upon  the  top  of  each 
of  thefe  banks,  plant  a  fence  of  poplars, 
yrillows,  or  elms,  (as  defcribed  in  §  XXHI.) 
which  will  foon  become  a  defence  againft 
cattle*  and  fhelter  the  fields  from  wind, 
while  the  bank  is  fuflSciently  fl:rong  to  refift 
the  preffure  of  the  water  when  you  (hall 
chufe  to  let  it  into  any  one  field,  and  eflFeftu- 
ally  prevent  it  from  having  accefs  into  any 

of  thofe  that  may  be  around  it.   If  you  havti 

',      .  ■  ■    "     >        •   ■      ■  *    '  • 

not  poplars,  good  truncheons  of  any  of  the 
ftrong  growing  kinds  of  willows  may,  in  this 
cafe,  be  fuccefsfuHy  employed. 

In  this  manner,  thefe  meadows  may  be 
kept  conftantly;  either  wet  "or  dry,  as  the 
pofleffor -may  incline  ;  and  have  the  fame 
advantage  from  watering  as  the  haughs  a- 
bove  defcribed.    I  have  feen  many  extenfiye 

I.  ■•  V  ■  .  .  .  •    * 

tracts 
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t;ra^  of  very  valuable  land  of  thiy  ibrt  | 
whichi  by  being  fenced  and  divided  in  thi( 
fnanoef)  might  have  been  m^dp  of  three  of 
fqur  times  its  former  valuet  at  an  expence  fo 
inconfiderable  as  to  be  fcarce  ^orth  mention  v 
ing^  There  are,  indeed,  fome  (ituations  £) 
very  low,  that  it  might  be  on  fome  occafioo^ 
neceiTary  to  raife  the  water  out  of  them  by 
artificial  aids,  as  is  done  in  HolUnd,  am} 
perhap  in  many  other  low  countries }  bm 
there  are  mahy  extenfive  tra<^s  that  are  ju(| 
now  in  a  great  meafure  ufelefs,  that  plight  ba 
perfcdly  recovered  by  this  method  of  inpkH 
fing,  without  ^ny  other  aid  whatever. 

X  makp  iiq  4oubt,  but  (hat  thefe  method^ 
of  fencing  a^re  well  underftood  apd  pra£tife4 
in  the  fens  of  Cambridge,  |jincQlnihire,  &cc^ 
with  others  perhaps  more  efiScacious  than  . 
.  any  of  theft.-?— But,  it  is  nqt  to  inftruflt  9^ 
depts,  lil^e  the  inhabitants  of  thef;  counties^ 
that  I  write,  ^ut  the  induftrbus  farmer  who 
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maf  not  have  had  accefs  to  fee  thefe  im>*- 
provemetits,   ' 


«        I 


§  XXXIV. 

Ob/ervatims  en  tk^  mdfi  oeconomical  Way  of 
making  Fences    "where  Rills  or,  running 

Water  is  the  Boundary. 

•     * 

It  is  imagined,  that,  by  employing  one  or 
other  of  the  kinds  of  fences  already  mention- 
ed, it  will  be  in  the  power  of  the  farmer  to 
fecure  almoft  every  field  that  he  can  be  pof-^ 
fefied  of,  whatever  its  fituation  may  be.  But, 
fome  cafes  may  occur,  in  which  he  will  find 
much  greater  difficulty  than  others  in  this 
refped*  This  he  will  find  to  be  particularly 
the  cafe,  where  he  mi^ans  to  ffence  any  ground 
that  is  bounded  by  any  kind  of  fiream  of 
pinning  water.     When  this  ftream  is  confi- 

y  derable^ 
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durable*  •  it  tnav .  be  in,,  fome  meaiur^  feoced 
(as  is  defcribed  in  §  XXIX.);  ^^jtbgi^jy;^!: 
would  form  upon  one  fide  a  boundary  fuf- 
ficicnt  for  fheep^  which  might  be  employe4 
for  eating  the  grafs  that  flipuld  grow  vpon 
the  banks.     Butt  where  U  h  only  a  rivulet, 

'     ,      /  ...V     ...  , 

or  fmall  rill)  this  could  not  be  pradifed. 
And,  if  we  attempt  tQ  maikie  a  fwpei^f^by, 
kind  that  (hall  be  /W^tibed  by  tlie  wvitcsE^  ia 
its  courfe,  it  will  ajw^y§  be  fopftd  di®4uU 
to  execute,  and  next  to  impoffible  to  preferve; 
in  proper  o^der,  unjef*.  ^h^c  tbe.c^edijyity 
is  fo  fmall  as  never  to  allow  of  ^  briljccur- 
feat  pfj.jWatcr  at  any.t^qae.  It  wilj|,  t^iere^ 
fq^e*  pe  prudent  in  tihe  fa^rmer  to  j^ypid  ttuk* 
king  fences  in  this  Ikuatioa  ^jpaud^^ia/pof'* 
fible.  : 

.  But,  unluckily  for  the  ypcxvB  of  th^  imt 
prover,  it  happens  that,  as  running  w^e^C 
forms  fuch  a  natural  and  eafily  defined  boi|{|^ 
dary  in  an  open  and  unoukivated  -cguntrjy 
^hefe  rills    are  moil  commonly  employed 

as 
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^  m^rclteK  bqtWieeitber  grpwads  pC  <W  pror 
jpHrktdir  qr  tCD^nt  aad  amtther  ;.  h.itidt  .th^ 
poflfeflbtBrbf  idl  fbch  fiddls  .  find  -  thqmff  Itos 

Wfad^  this  is  thjbca&t'  aiidf:.th6:i.ipr<M 
prif  t9r*Jif  the  adj^coat  grot»d  wirtl  not  agree 
tQ  sblkmimy  estchangc  of  ground)  this.  in4 

i:pt^i«jl3(i(%  QlUft  be  fufaniittfid  io  as  aa  e^t 
that  taniiot  be  removed.  But,  in  all  cafes 
wber9:;it  can  be  doiaei  it  wpyid  .be  miich 
for:  .1^  iptereft  of  Ij^Hh.  pardci- to  .ftl^ij 
ibe  fli»cbi  f^  mu$h  s(f.t9.  allow.' a^f^oce'.  to 
bj^-fieiir^  upon  it,  on  fodid  ground  ;  .tn^idg 
^  |iyriip4rely:  the ;  pfapeRtJr  pf  ooe  maiv  fee 

propirif  i9Jf"'<he  ot^r,;mM3K>ther  pant  f^>m 
cau^fftrJ&ag!  JP  reprief<j|»t€rt  i«i.Fig>  ^ctltjaitfhflrfi 
^Qf)i  repffients  ;>  iptjjU  rivulet  flovyi^g  Jfj. 
its  Ji^^al  ferpentine  tourfe,  which  is  fuppo- 
fed  to  have  been  the  march  between  two 
Alfitteht  firms,  X  and:Z  j  the.ppfelTorSk  pf 
t>hich,  ''i(?r  iheir;.  xfK^\])^l  ,f^f9j;§^^^^^ii, 

have 
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baTj;  agreed  to  make  the  line  D  £  F  G  H  If 
&c«  the  march  in  ali  time  to  come  ;  (o  that 
the  proprietor  Z,  gets  the  rttulet  whoily  upon 
his  owhiarm  from  A  to  B,  and  ftom  G  to 
L ;  and  the  proprietor  X  enjoys  iti  as  eotarely 
as  his  own^  from  B  to  G ;  each  of  them  re- 
ferving  to  himfelf^  if  n^  be,  a  IHm ty  to 
bring  a  fmall  canal  firom  the  rill,  as%at  M  and 

Nt  to  afford  water  to  the  cattle  in  his  inclo- 
fores.  , 

By  this  means,  the  fences  will  not  only 
be  mortf  eafily  made  and  kept  in  repair,  but 
the  fields  will  likewffe  be  more  prfipiferly  di- 
vided, and  admit  of  being  more  oeconomi*^ 
cally  employed,  than  if  a  large  ditch  l^tdbeeof 
dug  as  a  bed  for  the  rilK  and  employed  as  k 
fence,  as  is  commonly  pradifed  in  cafes  of 
this  kind.  For,  as  rivulets  of  this  fort  ufu- 
aliy  run  in  a  fort  of  level  ftrath  *,  which 

extend* 


'  i  •' 


*  strati  is  a  narrow  piece  of  low  ground  contain^ 
ed  between  hills,  or  any  fort  of  higher  ground  of  cofl^ 
fideral)le1teiigth  in'  proportion  to  its  bread^clK  ' 


1 
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(bctends  to  fomedtftancc  on^each  fide  the  wa^ 
t€r-courfe»  before  the,  fields  on  each  fide  be- 
gin to  rife  from  it  j  this  level  piece  of  low 

ground  being  frequently  overflowed  by  the 
{welling  of  the  rill,  and  being  moreover 
continually  laspt  moift  by  the  water  running 
at  no  great  depth  below  its  furfacet  is  render-* 
ed  extremely  f ertile^  and  is  much  richer  pa« 
fture  than  the  itrier  ground  on  each  fide  of 
Ity  fo  as  to  beoJE  very  great  value  to  the  farmer^ 
and  requires  to  be  managed  in  a  very  dxfttv^ 
ent  way  from  what  would  be  proper  for  the 
higher  gn^nd  on  either  fide  of  it.  Bur> 
when  a  krge.  ditch  is  mad^»  and  that  be* 
comes  the  fence,  it  draws  off  the  moiftur^ 
fit)m  tbir^cvel  ground  entirely^  fo  diat  iit% 
in  a  very  fliort  time,  lofes  ia  great  deal  of  that  • 
fertility  for  i which  it  ufedto  be  fo  remart-i 
able.  And,  as  this  low  ground  comes  to  bei 
thus  joined  with  the  reft  of  the  field  above 
it,  the  farmer  is  fubjeded  to  a  good  deal  of 
inconvenience.    For,  as  it  is  ufually  of  a  na<* 

ture 


f    _  _  i 

ture  fo  difibr^ot framllie'irfeft  ofthe  gbatukif 
k  can  neither  iiie  ploughed^  foiifcfdr'iior  reap^ 
ed  kt  the  iaipiMtiifie.VHth  tHeiDtkier'paFts<  <^ 
the  field,  norficiianui:^d  hi  therf^me  manner^ 
xmry  on  ms^y  oJccAfioris,  lan  iie  fowed^^Mdi 
the  ikmie  ffl6de&  of  gram.  Bc]|tv  -  by  alterhig 
tht^'  march>  aft  defcribed  ih^^:.  it  is  plaitti; 
that^aU  .the£&  JoicbQiBreni^iiciei^  ^e  eitticeljis 
bbviated.  For^  >t^  rimoiag^  Gat rinandliKfendf 
along  die  lide  thztr  diyidea7dii^.gr9ii0d  of 
different  qnalitiesi^  hetJbrows  liU  th^^mtadomii 
groiHid  to  on<|  fide;  and^  bf.etc£tm^  mmthi^ 
Itafi^eonthetopfififitefiAepf  dbe  cittifaQtwoccltfaif 
hi^jaiid  ham  grboodr  (as^ii  rtgreicatci,  iff 
the :; doted  : haw  .idiB,  Eth.xid  jfiff ),  tike 
gfoufiud:  of.  difitraxt  qudhi^iareikcfAtfejHEii 
iF;^t:ft,\4H^  tpay  -^gl^pf  t^iem  beciftaiwigcd  hi 
t^  n^ai^nef  ^H  0|ia>l.be  lih()tigh6:iboft  pra^i 


■  1    *       • 
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§  XXXV, 


<  > 


0H^rAt  Oh/er^attons  with  HgarS  to  the  pYo^ 
*  per  Divjjion  of  a  Farm  into  Inchfures.'''^'^ 

,  J  .       .  .  .  .    .     r 

Before  1  conclude  this  6flray,,  i  (hall  beg 

leave  to  make'  one  other  remark  with  reeai  d 
to  the  dillributlpq  of  inclofures,  that  may. 

piprhaps,  on  fome  opcafioos,  be  of  .ufe  to  the 
ypiing  imprpverV  and  that  is,  to  beguidea 


I  - ' ,' 


\VL  general,  with  rqgard  to  the  for;n  jmd  d^f^ 
pofition  of,  his  inclofures,  rather  by  the  n^-j 
ture  and  fite  of  the  ground,  than  by  apy  i- 
(leal  form  of  beautv-thathemay  conceive,  from 
exa£t  regularity  m  .a  plan  drawn  ypqn  pa- 
per. Nature  will  in  no  cafe  ,admit  of  being 
dirfeSfly  thwarted,  in  her  operations,  j  and  ^U  ' 
ihat  induftry  bught  to,  attempt  is,  to  nurlue 


t*  fi  t^    ...» J  •■ 


ight  to,  attempt  vs,  to  nurfue 
her  footfteps,  ^bferye.her  difjpofuipAS>,  and 

gently 


■f 
1 
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gently  bend  them*  where  it  can  be  done»  t^ 
make  them  concur  with  our  defigns. 

Among  men  of  t^ftp,  that  extravagant 
fondnefs  for  ilraight  linest  and  perfed  uni-? 
fprmity,  which  for  fQme  time  paft  fo  uniyer-f 
ially  prevvled,  ^8  now  juftly  exploded. 
But,  let  not  the  judicious  farmer  be  hurried 
away  into  the  oppofite  e?Ltreme,  \>j  foUqw- 
|ng  too  clofely  the  idea  of  beauty  that  mo- 
dern improvers  have  adopted*  Ornament 
with  him  ought  ever  to  be  but  a  fecondary 
^oofideration ;  sind,  a^  ftraight  lines  are  al- 
ways the  mo(t  convenient  boyndarjes  for  hi^ 

fields,  let  him  never  deviate  from  that,  but 

»  ■  ^  »  .     . . 

where  th^  fiti^ation  of  his  ground  abfolutel^ 
requires  it.  But,  where  his  ground  is  fo  irr 
regular  as  not  tp  admit  of  thefe,  it  would  be 
folly  ill  him  to  attempt  it, 

For  ground  that  is  tq  be  I^ept  in  tillage,  it 
will  be  of  coofequence  to  ftudy,  as  t^uch  as 
inay  be,  (o  have  the  fences  of  the  two  fide^ 
parallel  to  one  aAotbe^  and  ftraight,    as. 
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lit  QQSt]^  (F^g*  20th)  ;  but  it  is  of  much 
(mailer  confequence  to  have  the  boundaries^ 
at  the  two  ends  6f  the  ridges^  either  (Iraight 
or  parallel  to  one  another  j  and»  therefore) 
On  occafton^  which  ma]r  require  it>  the 
farmeir  otight  always  ta  humour  the  fi- 
tuatioh  of  the  ground  in  thofe  fences  that 
aire  qppoftte  to  the  ends  of  the  ridges,  as  in 

•  ■  ^  •  »      .  *  «        • 

the  curve  line  FGP,  (Figi  20th)  which  is 
(uppoied  to  be  the  naturalforni  of  the^  banks 
of  the.  rili,  rather  than  the  (Iraight  lines 
ON,  Nd,  OT,  or  any  other  ftraight  line 
whatever* 

Nor  ought  the  oeConomical  farmer  to  con^ 
fliit  only  the  (ItUation  of  his  grounds^  biit 
alfo  their  quality,  when  he  means  to  divide 
them  into  inclofures*  For  it  often  hap- 
pens that  two  fields  of  very  different  quali- 
ties lie  quite  contiguous  to  one  another  ;  and 
if  thefe,  for  the  fake  of  tfegUlarity,  (hould  be 
ihciuded  in  the  famq  inclofurei  and  form^ 
perhaps,  different  parts  of  the^  (kme  ridge, 

X  -he 
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he  may  vety  foott  loie  more,  by  the  tktiii^ 
that  the  otie  part  m&y  ftiftalti  by  falsi  being 
obliged  to  labour  It  imprapttlj  stlowg  i^^ 
the  other,  tft^tt  he  can  gaiti  by  the  gfetter 

quantity  of  wOrk  that' he  can  perform  iii  st 
regular  than  in  an  irregttkr  fidd*  He  M^WU 
therefore,  in  general,  make  it  his  fliady  tcf 
have  all  the  ground  f  n  bne  iftclofure  aft  much 

of  the  fame  quality  as  pofBWe  J  and  make 

the  exadt  regularity  of  his  fidd,  in  fome 
meafure,  give  way  to  cotitenlency-  in  thi» 
relpeft  j  although  he  will' not  be  fo  fcrapu^ 
loufly  attentive  hereto,  as  todiftorthis  fettce* 
for  every  trifling  inequality  in  this  refpediJ^ 


'Thefortgcnngjheets  nvete  thrown  (^before 

Ihad  an  opportunity  ojpcruftng  MrB^utcher^s 

judicioui  Treat  i/e  on  Forejl  Trees.    ^  giva 

tng 
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tilf  fumb  f(^itfA^i<m  ta  flbfervit  ihat  the  opiy 
pm  /  b4V$  bttn  nbHgtd  frwt  experience  to 
9iep,  pf  fbe  neefijjity^  of  having  a  riebff^l 
fir  a  mrf^ry  9f  thornrplmU,  Ufifirwglj  cm- 
firmed  by  tbf  estpfriencfi  irf  that  aftmtive  mt^iv 

j&ryman.-:^hf<^mrefp^^ti  th^  gtntknum  rt^ 

mmn4f «  rn^^  ^cuHpnefii'rmrins  badges 

y«4  <^l    JBittt  upm  fi  cm<fHi  r£vifiiJ  qffvubat 

bat  kgeif  ^vmftd^n  tke  prifegdmg  pa^t^  i 

find  m  rff^  U  alKr  MftSf  tbing  that  ba/beM 

/aid  on  that  htftd*     Sk .  exp^iettef  has.  heeh, 

fbie/fy  in  thegar4en^  or  in  rich  Jheltered  parts 

of  the  country  ; — mine  has  been  in  the  fields^ 

and  in  expofed  ptuations.     This  nvill  account 

for  his  approving  of  fqme  modes  of  practice 

that  I  have  not^   nor  can  recommend.  Thofe 

nvho  are  in  a  fimilar  fituation  nvith  him/elf 

may^   "without  danger^  ^4opt  his  pra^iice^rr 

^vhat  J  have  recommended  ^ill  anpwer  as 

well  in  theje  fituationsy   and  is  the  only  pracr 

\i^e  J  have  yetfeen  that  can  be  fuccefsfully 
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falhwed  in  others  that  art  more  mfavwrable. 
My  aim  has  been  to  extend  this  improFoement 
to  the  hare  and  expojed  JieMs  of  ScothUtSi 
^vherf  the  difficulty  of  rearing  hedges  ijr, 
tnuch  greater  than  thofe  nvho  have  Hved  in. 
fheltered  countries  can  ^ivell  imagine. 

J  might  anjnverfome  objeSiions  he  hasmade^ 

and  point  out  the  reajonsfor  my  retaining 

Jme  opinions  different  from  himcrr^t^  thmk^i 

ing  this  ivould  only^nvithtnU  necejftty^  add 

the  hulk  of  this  volume^  1  chufe  to  e^Ojge  w^, 

farther  af  prefent  in  this  difcuffion. 
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^tcefity  ^  nm^viitg  fupirflutms  iticiftnre  frtki 
the  foil-^^f  fpringS'^A  phihfi^hicdfi\a» 
count  tf  the.  arigiti  of  tbeji-^f  fpomi^ 
fandy  foiU-^^^-mctbQd  ef  draining  thefit*^ 
Of  Viet  foils  arifmg  from  an  mtder^JraiUm 
of  clay-'^methdd  tif  drainifig^  ihefe-r^Higbn 
ridges  dnJucbafoilperiiiciMs**''HatdnjUi^^ 
Drains  in  the  furrows  of fnch  ridges  ^4i% 
Mtility^and  ivhj-^^f  the  bog  or  ^[Mga 
mir^-^Manher  ik  nvhich  this  it  formed^. 
An  efficaams  method  oj  draining  hdgf  de^ 
fcribedy  at  praSlifed  with  fuciifs  by  '  ^M 
author^  t 

r 

IN  the  prccecding  Effay^  I  havcf  fiio^edrf 
that  water  may,  on  fome  occafn^iiidy  berojE 
great  utility  to  the  farmer  ;  yet,  as  there  are 

fevr 
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fe#  things  more  prejudicial  to  him  than  tk 
fuperabuadance  of  it^  when  too  long  conti-i» 
nued  upon  tiie  gfouiid,  it  beKoWs  him  td 
guard  againft  this  evil  as  much  as  he  pofli* 

bly  can  ;  and,  at  almoft  any  expence,  to  fred 
his  ground  from  it,  if  he  hopes  to  make  any 
oonfiderable  improyement  thfereon.  For^  un- 
left  this  be  firft  donti  ^U  his  btlier  opera* 
tSons  will  turn  out  to  little*  account* 
V  The  methtfdU  of  draWitig  off  ftagnailt  Wa- 
ter,  which  may  be  accumulat*^  tn  any  Idw 
iituation  fw  want  of  a  propel  omlet,  are  in 
general  fd  obvious  to  every  msih  of  difcern^ 
menC^  who  exakiines  thi^  fitiiation  of  the 
ground)  that  T  fhall  not  tire  ihe  patience  of 
the  reader  by  enlarging  upon  tfasct  head ;  but 
ihisill  proceed  immediately  to  treat  of  the 
moft  proper  methods  that  I  have  ever  expe-^ 
rienced  of  draining  fuch  ground  as  is  hurt 
by  fprings  oozing  out  upon  them,  (ufually 
di(tiagui(hed  by  the  name  of  wet,  otfpouting^ 

ground) 
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ground)  and  bogs  *«  as  this  is  a  matter  of 
^inuch  greater  difficulty  thaa  the  formery  and 
the  principles  upon  which  it  fiiould  be  coa- 
duSed,  far  lefs  generally  underftood. 

Springs  are  formed  in  the  bowels  of  the 
terth  by  water  percolating  through  the  up-i 
per  ftrata,  where  they  are  of  a  porous  texture^ 
which  continues  to  defcend  downwai'ds  till  it 
meets  with  a  ftratum  of  clay  that  intercepts  it 
in  its  courfe ;  where,  being  coUeSed  id  eon«- 
fiderable  quantities,  it  is  fofeed  to  feek  a  paf^ 
fage  through  the  porous  ftrata  of  fand,  gra^ 
tcl^  or  rock,  that  may  be'  above  the  cky,  foK 
lowing  the  codrfe  of  thefe  ftrata  till  they  ap^ 
proaeh  the  fijrface  of  the  earthi  or  are  inter** 
rupted  by  any  obftacle  which  occafions  the 

Y  water 

*  It  will  ap^slr  fe  the  redder,  that  tlie  term  bdg  i^ 
bete  employed  in  its  itioft  unlimited  acceptation,  de-: 
noting  atiy  kind  of  quaggy  ground  ^rifing  from  too 
much  moifture  ;  and  not  according  to  the  ufual 
ineaning  of  the  word  in  Ireland,  where  it,  for  the 
inoft  part,  oply  denotes  what  is  in  Scodahd  called 
ycac-moft^ 
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wat«r  to  rife  upWtrds,  fbrmirig  fpringst  bogt« 
and  the  other  phaencmeaa  of  this  nature ; 
which  being  Tarioufly  diyerfificd  in  difFer- 
ent  circumftiinGe&,  produce  that  variety  of 
appearances  iii  thi4  refpeft  that  we  oftea 
meet  with, 

This  b^iftg  the  cafe,  we  may  naturally 
coni^lude)  thst  an  abundant  fpring  need  ne» 
ter  be  expeCked  in  any  cduntfy  that  is  tx^ 
vercd  to  a  great  depth  with  fand,  without 
any  ftratum  of  day  to  force  it  upwards,  aa 
18  tha  cafe  in  the  fandy  defer ts  of  Arabia, 
and  the  immeafurable  piainik  of  Lybia  i  Nei*^ 
ther  are  we  to  tKpeO,  abundant  fprings  itk 
any  foil  tBat  confifts  of  an  uniform  bed  oi 
clay  from  the  furface  to  a  great  depth*  For* 
it  muft  always  be  in  fome  porous  ilratum, 
that  the  water  flows  in  abundance,  and  it 
can  be  made  to  flow  borizDntally  in  that^ 
only  when  it  is  fuppdrted  by  a  flrattim  of 
clay,  or  other .  fubftance  that  is  equally  im- 
permeable by  water.    Hence  tlxe  rationale 

of 
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of  that  rale  (q  uniirerfaliy  eftabliihed  in  dig-* 
^ing  for  wells,  that,  M  you  begin  with  fan4 
or  gravel,  &c,  you  need  feldom  hope  to  find 
water  till  you  come  to  clay ;  and,  if  you  be^- 

giQ  with  clay^  ycu  can  hope  for  none  in  a« 
ibuodancet  till  you  n\eet  with  fandj  gravel,  or 

rock. 

It  la  ncceflary  tk^  the  fafintr  flioqld  at^- 
tend  to  this  prpcefp  pf  nature  with  care^  as 
his  fuccefs  ip  4faim\ng  bogs,  and  every  fpc- 
cies  of  damp  an4  fpoutiqg  ground,  will  in  a 
great  meafure  depppd  Hpon  his  thorough 
knowledge  pf  thisj^-r-biiS  acutenefs  in  percei- 
ving, in  every  cafe,  the  variations  that  may 
be  occafiiwied  by  particular  circuraftances, 
and  hia  (kill  in  varying  the  plan  of  his  ope  - 
rations  according  io  thefe*  As  the  variety 
pf  cafes  that  may  pccur  in  ^hi^s  refped  {s.  ve- 
ry great,  it  would  be  a  tedious  ta{k  to 
enumerate  the  whole,  and  dcfcribctbe  parti- 
cular method  of  treating  each.  I  fliall,  there- 
fpjei  content  myfclf  with  enumeratiAg  a  few 
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particular  cafest  to  ihow  in  what  manner  the 
principles  above  eftabliihed  may  be  applied 
to  pradice. 

Let  Fig.  2ift  reprefent  a   perpendicular 
fedion  of  a  part  ot  the  earth,  in  which  AB 
is  the  furface  of  the  ground,   beneath  which 
are  feyeral  ftrata  of  porous  fubftances  which 
allow  the  water  to  fink  through  them  till  it 
reaches  the  line  CD,  that  is  fuppofed  to  re- 
prefent the  upper  furface  of  a  folid  bed  of 
clay;  above  which  lies  a  flratum  of  rock, 
fand,  or  gravel.     In  this  cafe,  it  is  plain  that, 
when  the  water  reaches  the  bed  of  clay^ 
and  can  fink  no  farther,  it  mud  be  there 
acciftnulated  into  a  body ;  and,  feeking  fof 
itfelfa  paflage,  it  will  flow  along  the  furface 
of  the  clay,  among  the  fand  or  gravel,  from 
P  towards  C ;  til)  at  laft  it  iflties  forth,  at  the 
ppenijig  A,  a  fpring  of  pure  water. 

If  the  quantity  of  water  that  is  accumu- 
lated between  D  and  C  is  not  verv  confi- 
^^rable,  and  the  Aratum  of  clay  approaches 
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XMar  the  furface,  in  that  cafe^  the  whole  of  if 
yrili  iflue  by  the  opening  at  A,^  and  the 
ground  will  remain  dry  both  above  and  be^ 
low  it.  Bjit,  .if  the  quantity  of  water  \s  (o 
great  as  to  raife  it  to  'a  confiderable  height 
in  the  bed  of  fand  or  gravely  and  if  that  ftra-i- 
turn  of  fand_  is  not  difcontinued  before  it 
reaches  the  furface  of  the  ground,  the  water, 
in  this  cafe,  would  not  only  iffue  at  A,  but 
would  likewife  ooze  out  in  fmall  ftreams 
through  every  part  of  the  ground  between 
A  and  a  ;  forming  ^  barren  patch  of  wet 
fandy  or   gravelly   ground    upon  the  (idc 

of  a  declivity:  Which  is  a  phaenomenon 
that  every  attentive  obferv'er  muft  h^ve  fr^ 
quently  met  with. 

To  drain  9,  piece  of  ground  in  this  fitua* 
tion  is^  perhaps,  the  moft  unprofitable  tafk 
that  a  farmer  can  engage  in  ;  not  only  be- 
caufe  it  is  difficult  to  execute,  but  alfo,  be- 
caufe  the  foil  that  is  gained  is  but  of  very 
little  yalue.       However,   it  is  lucky  that 

patclxea 
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patches  of  thU  kind  are  feldom^of  great 
breadth,  although  they  fometimes  run  along 
the  fide  of  a  declivity,  in  a  horizcmtal  direc-* 
tion,  for  a  great  length. 

The  only  effectual  method  of  draining 
this  kind  of  ground  i8»  to  open  a  ditch  at 
high  up  as  the  higheft  of  the  fprings  at  a^ 
which  fhould  be  of  fuch  a  depth  a«  not  onlj 
to  penetrate  through  the  whole  bed  q£  faad 
or  gravel)  but  alfo^  to  fi^k  (b  fa;*  into  tl^e 
bed  of  clay  below,  as  to  make  a  c^nal  tbei:(«- 
in  fufHciently  large  to  contain  aiKi  carry  oi^F 
the  whole  of  the  water.  Such  a  ditph  is  r&« 
prefented  by  the  doted  lines  a,  ^,  z ;  but,  a^ 
the  expence  of  making  a  ditch  of  fuch  2^ 

* 

depth  as  this  would  fuppofe,  and  of  keeping 
it  afterwards  in  repair,  is  very  great,  it  19 
but  in  very  few  cafes  that  this  mode  of 
draining  would  be  advifeable;  and  nevert 
unlefs  where  the  declivity  happens  to  be  lb 
fmall).  that  a  great  fur  face  is  loft  for  little 
depth  i  ^s  would  have  happened  herci  if  the 
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^rface  l»ad  extended  in  the  diredioa  of  the 
doted  line  ad. 

r 

But,  fuppoiling  that  the  ftratum  of  clafi 
after  approaching  to  the  furface  at  A,  con- 
tinued  to  keep  at  a  little  depth  below 
ground  \  and  that  the  foil  which  lay  above 
it  was  of  a  fandy  or  fpungy  nature,  fo  as  to 
allow  the  3«^atcr  to  penetrate  it  eafily.  In  that 
cafe,  even  fuppofing  the  quantity  of  water 
that  flowed  from  D  to  C  was  but  very  in-* 
tonfiderablei  inftead  of  rifing  out  at  the 
fpring  A,  it  would  flow  forward  along  the 
furface  of  the  clay  among  the  porous  earth 
that  forms  the  foiU  fo  as  to  keep  it  conftant* 
ly  drenchfed  with  water,  and^  of  confcquence, 
tender  it  of  very  little  Value. 

Wetnefs,  arifmg  from  this  cau(e,  is  ufuaU 
ly  of  much  greater  extent  thttn  the  former  j 
and,  as  it  admits  of  an  eafy  cure,  k  ought 
not  to  be  one  moment  delayed.  For  a  ditch 
of  a  very  moderate  depth  opened  at  A,  and 
carried  through  a  part  of  the  ftratum  of  clay, 

(as 


i  . 
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(as  reprefented  by  the  doted  lines  A,  k^/^) 
would  intercept  and  carry  off  the  whole 
of  the  watet^  and  render  the  field  as  dry 
as  could  be  defired.  It  is,  thereforei 
of  very  great  confequencc  to  thfe  farmer j  ac* 
curately  to  diftinguifli  between  thpfe  two  ca-* 
feS)  fo  nearly  allied  to  each  other  in  appear^ 
'  ance }  and,  as  this  can  be  eafieft  done  by  bo* 
ring,  every  one  who  has  much  ground  of 
this  kind  ought  to  provide  himfelf  with  a  fet 
of  boring^irons,  which  he  will  likewife  fin4 
ttfe  for  on  other  occafions. 

I  might  here  enumerate  a.  great  variety  of 
cafes  which  might ^be  reduced  to  the  fame 
head  with  the  foregoing  s  ,  But,  as  any  at^ 
tentive  reader  naay,  after  what  has  been 
iaid,  be  able  eafily  to  diftinguifh  thcfe,  I  ihall 
only  in  gener^ ^bferve,  That  every  foil,  qf 
a  foft  and  porous  texture^  that  lies  upon  a 
bed  of  hard  clay^  whatever  its  fituation  in  o-^ 
ther  refpeds  may  be,  will  in  fome  meafure 
be  fubjeded  to  this  difeafe^     /Vnd,  if  it  is 

tipoti 
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upon  a  declivity  of  any  confiderable  length, 
the  undermoft  parts  of  the  field  will  be  much 
damaged  by  it,  unlefs  ditches  are  thrown  up 
dcrofs  the  declivity,  at  proper  diftances  from 
one  another,  to  intercept  the  water  in  its  *de* 
fcent. 

It  may  not  like  wife  be  improper  here  to 
jremark,  that,  in  cafes  of  this  nature,  unlefs 
where  ]the  foil  is  of  a  very  great  depth,  the 
malady  will  always  be  encreafed,  by  raifing 
the  ridges  to  a  confiderable  height ;  as  will 
appear  evident  by  examining  Fig.  22d,-^ 
In  which  the  line  A  B  reprefents  the  fur- 
face  of  a  field  of  this  nature,  and  C  D  the 
furface  of  the  bed  of  clay.  Now,  if  this 
field  were  raifed  into  high  ridges,  as  at 
F,  F,  F,  fo  as  that  the  furrows  E,  E,  E,  de- 
fcended  l}eIow  the  furface  of  the  clay,  it  is 
plain,  that  all  the  water  that  fhould  fink 
through  the  middle  df  the  ridge,  would  run 
along  the  furface  of  the  clay,  till  it  came  to 
the  iides  of  the  ridge  L,  L,  L,  L,  L,  L»  which 

Z  would 
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would  thus  be  kept  contiauaUy  foaked  with 
water.  Whereas,  if  the  ground  had  been 
kept  level,  as  in  the  part  of  the  field  from  G 
to  H,  with  open  furrows  H,  at  moderate 
diftances  from  one  another,  the  water  would 
immediately  fink  to  the  clay,  and  be  carried 
ofi^  by  the  furrows,  fo  as  to  damage  the  foil 
far  lefs  than  when  the  ridges  are  high. 
If  the  foil  is  fo  thin  that  the  plough  can 

*  i 

1 

always  touch  the  clay,  the  ridges  ought  to 
be  made  narrow  and  quite  fl^t,  as  from  G  to 
H :  But,  if  there,  is  a  little  greater  depth  of 
foil,  then  it  ought  to  be  raifed  into  ridges  of 
a  moderate  height,  as  from  H  to  K,  fo  as  to 
allow  the  bottom  of  the  furrow  to  .reach  the 
clay.  But  neither  is  this  neceflary  where 
the  foil  is  of  any  confiderable  depth. 

I  have  feen  fome  induftriqus  &rmers,  who 
having  groi^nd  in  this  fituation^  have  been 
at,  the  very  great  expence  of  making  a  co- 
vered drain  in  each  furrow.  But,  had  they 
rightly  underilood  (he  naturie  o^  the  d^eafct 

they 
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they  never  would  Have  thought  of  applying 
fuch  a  remedy ;  as  muft  appear  evident  at 
firft  fight  to  thbfe  who  examine  the  figure. 

r 

The  fuccefs  was  what  might  be  expeded  from 
fucha  fbolifti  undertaking.    ' 

Thefe  obfervations,  it  is  hoped,  will  fuffice 
as  to  the  manner  of  treating  wet,  fandy,  or 
porous  foils.  I  now  proceed  to  take  notice 
of  fuch  as  are  of  a  ftiff  clayey  nature,  which 
are  often  very  different  in  appearance,  and 
require  a  different  treatment  from  thefe. 

Suppoie  that  (as  in  t'ig.  23d,)'the  flrattim 
of  iaad  or  gravel  D  C  (hould  b^  difcomi^ 
liued,  as  at  £,  and  that  the  ftf  atam  above  it 
fhpold  be  of  a  coheient  clayey  nature.  la 
this  cafe,  the  water  tl^t  flowed  towards  £, 
b«itig  there  pent  in  on  every  fi^,  and  being 
accumulated  there  sn  great  quantities,  it  muft 
at  length  forc^  a  paffitge  for  itfelf  in  ibme 
vpay ;  and  preffiog  iirongly  upon  the  upper 
fiir&ce^  if  any  on^  part  is  ^e^ker  than  the 
reft>  it  there  would  burft  forth  and  form. a 

fpring, 
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fprmg,  (as  fuppofe  at  A).  But,  if  the  tex- 
ture of  every  part  of  this  ftratum  were  equal- 
ly ftrong,  the  water  would  fqueeze  tbrougb 
many  fmall  crannies,  and  would  ooze  out  ia 
numberlefs  places,  as  between  A  and  F,  fo  as^ 
to  occafion  that  kind  of  wetnefs  that  is 
known,  by  the  name  of  a  fpouting  clayey 

ibil.      .   ' 

Th€  cure,  in  this  cafe,  is  much  more  eafi- 

-  ■        • 

ly  effeaed  than  in  any .  of  the  former.     For,, 

if  a  ditch,  of  a  confiderable  fize  is  opened,  as 

at  A,  towards   the    loweimoft  fide  of  the 

ipouting  ground,   fo  deep:  as  to  pepctrate 

through  the  upper  flratum  of  clay,  and  reach 

to  the  gravel,  the. water  will  rife  up  through 

it  at  fitft  with  very  great  vroleAce,  which 

will  gradually  decreafe  as  the  prefiure  froni 

the  water  behind  is  dimihi&ed.    And  when 

the  whole  of  the  water,  accumulated  in  .this 

fi^tcrraneous  refer voit,  is  run  oflF,  there  being 

no  longer  any  preffure  upon  the  clay  abdfve 

it,  the  whole  Soon  becomes  as  dry  as  could 

be 
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be  defired  ;  and  continues  fo  ever  afterwards, 
if  the  ditch  is  always  kept  open.  This  I 
(peak  from  experience,  I  having  rendered 
fbme  fields  of  this  kind  that  were  very  wet^ 
quite  dry,  by  this  method  of  treating  them. 

It  will  hardly  be  neceffary  for  me  here  to 
put  the  farmer  upon  his  guard,  to  be  parti- 
cularly careful  in  his  obfervatioofS,  that  he 
may  diftinguiih  between  the.  wetnefe  that  is 
produced  from  this  eaufe,  and  that  whicU 
proceeds  from  the  caufe  before  mentioned, 
Becaufe  the  treatment  that  would  cure  the 
one,  would  be  of  no  ufe  at  all  to  the  other. 

The  attentive  obferver  likewife  will  readily 
perceive,  that,  if  any  field  that  is  wet  from, 
this  caufe  admits  of  being  ploughed,  it  will 
be  in  equal  danger  of  being  hurt  by  being; 
raifed  into  high  ridges,  with  the  other  kind 
of  damp  ground  before  mentioned.  For,  a^s 
the  depth  of  earth  above  the  refervoir  would 
be  fmjtUer  in  the  deep  furrows  than  any 
where  elfe>  there  would,  of  confequence,  be 

lefs 
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lefs  refiftance  to  the  water  in  that  place,  fo 
that  it  would  rife  there  in  greater  abundance. 
And  iff  in  this  cafe,  a  farmer  (hould  dig  a 
drain  in  each  furrow; — as  a  confiderable 
quantity  of  water  would  rife  into  them,  in 
fomc  cafes,  the  ground  might  be  improved, 
or  even  quite  drained  thereby ;  efpecially  if 
they  fhouH  have  accidentally  reached  the 
gravel  in  any  one  place;  although  at  an  ex- 
pence  much  greater  than  vas  neceflary.  I 
take  notice  of  this  circumftance,  in  fome 
meafure  to  prevent  the  prejudice  that  fome 
inattentive  obfervers  might  entertain  againft 
what  was  faid  before  of  this  method  of 
draining,  from  their  having  accidentally- feen 
fome  fields  that  may  have  been  bettered  by 
it. 

Bogs  are  only  a  variety  of  this  laft  men- 
tioned kind  of  wet  ground ;  and,  therefore, 
ought  in  general  to  be  drained  after  the 
lame  manner  with  them.    Clay  is  a  fub- 

ftance 
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{lance  that  ftroogly  refifls  the  6ntr&nce 
iv^ater  intti  it ;  but»  when  it  is  long  drenchcid 
with  it,  it  iS)  in  procefs  of  time^  id  fome 
ineafure  diflblved  thereby  ; — Ibfes  its  origl* 
nal  firmnefs  of  texture  and  cdnfiftencei  and 
becomes  a  fort  of  femi-fiuid  inafs,  ^hich  is 
called  a  bog.  And,  as  thefe  bogs  are  foms*- 
times  covered  with  a  firong  fcurf  of  a  jparti- 
pular  kind  of  gtafs*  with  '^ery  matted  hx>t8, 
which  is  ftrong  enottgh  to  bear  a  fmsdl 
weight  without  breaking,  although  it  fiddt 
tery  much^  it  is,  in  thefe  cirCutnftances,  call« 
pd  a  Swingle. 

But,  whatever  be  the  ilatui^e  of  the  bogt 
It  is  invariably  occaficmcd  by  water  beiiig 
forced  dp  through  a  bed  of  clay^  as  juft  ik>w 
deftribed,  and  dilfolving  or  foftefiiHgi  if  ydtt 
^l\i  a  part  thereof.  I  fay  only  H  ipitti  h&- 
paufe,  whatever  may  be  the  de|>th  of  ifei  ^s<% 
dr  fwaggie,  it  generdlly  h«  a  partition  of 
i^id  day  betWdeti  it  ind  the  reftifVdir  irf 

i^tet  ii6dcr  ft,  fftittt  Vrhencd  it  orf§i«(«tty 

pro- 
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proceeds.  For,  if  this  were  not  the  cafe,  and 
the  quantity  of  water  were  confiderable,  it 
would  meet  with  no  fufiEcient  refiftence  from 
the  bogy  and  would  iflue  through  it  with 
^olence,  and  carry  the  whole  femi-fluid 
mafs  along  with  it.  But  this  would  more 
inevitably  be  the  cafe^  if  there  was  a  cruft  at 

the  bottom  of  the  bogy  and  if  that*  cruft 
ihould  ever  be  broken;  efpecially  if  the 
quantity  of  water  under  it  were  very  confi- 
derable.  Andy  as  it  is  probable,  that,  in 
many  cafes  of  this  fort,  the  water  flowly  dif-- 
folves  more  and  more  of  this  under  crufty  I 
make  no  doubty  but  thaty  in  the  revolution 
of  many  agesy  a  great  many  irruptions  of 
this  kind  may  have  happened ;  although 
they  may  not  have  been  deemed  of  import- 
tance  enough  to  have  the  hiftory  of  tbexp 
tranfmitted  to  pofterity.  , 

Of  this  kind}  although  formed  of  a  differ- 
ent fubfianccy  I  conlider  the  flow  of  the  Solf- 
way»mois   ill  Cumberland  to  hav^  beeq ; 

wlucl)| 


I 
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which,  upon  the  i6th  NoVember  fyyif 
burft  its  former  boundaries,  and  poured  forth 
a  prodigious,  dream  of  femi-fluid  matter^ 
which,  in  a  fhort  time,  covered  feveral  hun- 
dred acres  of  very  fine  arable  ground.  Nor 
will  any  one,  who  is  acquainted  with  the 
naturf^  of  mofs, — who  knows  its  re- 
femblance  to  clay  in  its  qujtlity  of  abforbing 
and  retaining  Water,  and  '  its  very  eafy  dif- 
fufibility  (herein,  be  furprif(^  at  this;  aS» 
from  all  thefe  properties,  it  is  much  better 
adapted  for  forming  aa  extenfive  bog;  and, 
therefore,  in  greater  danger  of  producing  aa 

extenfive  devaftation,  by  an  eruption  of  the 
water  into,  it,  than  thofe  that  are  formed  of 
any  kind  of  clay  whatever. 

If  the  bog,  or  fwampy^  ground,  is  upon  a 
declivity,  the  ditch  ought  to  be  carried  acrofs 
the  field  about  the  place  where  the  loweft 
fprings  arife.  But,  if  the  furface  of  the 
ground  is  level,  or  nearly  fo^  as  between  A 
and  B,  (Fig.  i4th),  ^nd  itie  fprings  break 

A  a  out 
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out  in  fevorai  places^  9^^9  7?f  To  as  to 
form  fe^t  quagmires  interrper£bd  throagh 
<fhe  whole  of  the  field,  it  will  he  of  >Iktle  con- 
fequcRce  in  what  part  the  /Irain  is  Opened  ; 
for,  if  it  is  dug  fo  deep  as  to  allow  the  wa<- 
ter  to  rife  in  it  wilJi  freedom,  it  will  iffuc 
through  that  opening,  and  the  fieM  will  be 
left  perfiBiaiy  diy. 

Sut,  as  It  may  frequently  happen  that  the 
ftratum  of  gravei  iiaall  he  at  a  conliderabie 
depth  beneath  the  fur&ce  of  the  earth,  and 
m  k  Kiaj  be  fometimes  even  betow  the  level 
of  the  (dace  into  which  the  draia  muft  be 
emptied,  it  might  fometimes  bee:ttremely 
difficult  to  make  a  ditch  fo  deep  as  to  reach 
the  bed  of  fand  or  grareL  But,  it  is  hicky 
for  us,  that  this  is  not  abfolutely  neceflary 
in  the  prefent  cafe ;  as  a  drain  of  two  or 
three  feet  deep,  as  at  D,  will  be  equally  ef- 
fedual  with  one  that  Aouki  go  to  the  gra- 
vel. All  that  is  neeeiiary,  m  this  cafe^  is,  to 
fink  pite  (P)  in  llie  coivfe  of  ^e  drain,  at  a 

moderate 
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moderate  diHaace  from  one  another>  whicb 
go  fa  d^ep  as.  to  iieach  the  gra^eLTo^r  as  the 
VKater  there  meets  with^  no  refiftancer  it  readi^ 
ly  flows  outatthefe  openings^  and  is  cardt^ied" 
off  bjr  the-  dr.ain^  without  being,  fbcced  u^ 
through  the  earth- }  for  that,  the  ground  ia 
left, entirely  dry  ever  aflcK. 

I  have  likewife  drained  fevecal  fields  in 
thi6  way  ;;  and^.  as  I  have  generally  found 
thfi  affpearances  pretty  mucb  alike).  I.  fhaU» 
for  the  information  of  the  inexperienced 
i:eader^  give  a^ihort  account  of  them*. 

If  you  attempt  to  make  your  pit  in  one  of 
thefe  foft  quaggy  places^  where  the  water  is 
£ound  in  gceab  abundance^  yoa  will  meet 
with  very  great  difficulty  in  forming  it,,  Eor, 
as  the  fubflaace  of  which  it  is  compofed  is 
foft>  it  will  always  flow  into  the  hole  aa  fa^ 
as  you  dig.  tt»  On  this. account,:  I  would  ad- 
viTet  not  to  attempt  to  make  the  pit  in  the 
fwaggler  hut  as  near  it  in;  the  folid  earth  a$ 

you,  codweaieatly  can*    Howeverv  if  it  is 

pretty 
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pretty  firm,  and  of  no  great  extent,  it  is 
Ibmetimes  pradicable  to  make  a  pit  in  the 
foft  bog,  at  the  drieft  time  of  the  year. 
This  I  have  fometimes  praftifed,  which 
gave  me  an  opportunity  of  obferving  the  na- 
ture of  thefe  bogs  more  perfedly  than  I  o- 

therwife  would  have  had. 

In  the  trials  of  this  kind  tliat  I  have 
made,  the  foft  quaggy  ground  has  feldom 
been  above  three  or  four  feet  deep,  below 
which  I  have  always  found  a  ftratum  of 
hard  tough  clay  ufually  mixed  nvith  ftones  ; 
and. fo  firm,  that  nothing  but  a  mattock  or , 
pick-axe  could  penetrate  it.  And,  as  this  is 
comparatively  fo  much  drier  than  the  ground 
above  it,  an  inexperienced  operator  is  very 
apt  to  imagine  that  it  is  the  bottom  that  he 
is  in  fearch  of. 

In  digging  through  this  ftratum,  you 
will  frequency  meet  with  fmall  fprings  oo- 
zing  out  in  all  4iredir>ns.  Some  of  them 
that  might  fill  the  tube  of  a  fmall  quill, 

and 
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and  others  fo  fmalL  as  to  be  fcarcc  percep- 
tible. But,  without  regarding  thefe,  you 
muft  continue  to  dig  on  without  intermiiEon 
till. you  come  to  the  main  body  of  the  rcfer- 
Yoir,  if  I  may  fo  call  it,  that  is  contained  in 
the  rock,  gravel,  or  fand  j  which  you  will 
generally  find  from  two  to  four  feet  below 
the -bottom  of  the  fwaggle,  and  which  you 
will  be  in  no  danger  of  miftaking  when  you 
come  to  it.  For,  if  there  has  been  nq  open- 
ing made  before  tliat  in  the.  field,  as  foon  as 
you  break  the  cruft  immediately  above  the 
gravel  or  rock,  the  water  will  burft  forth  like 
a  torrent,  and,  on  fome  occafions,  will  rife 
like  a  jet  (Teauy  to  a  confiderable  height  a- 
bove  the  bottom  of  the  ditch ;  and  continue 
to  flow  off  with  great  impetuofity  for  fome 
time,  till  the  pent  up  water  being  drained  ofF, 
the  violent  boiling  up  will  begin  to  fubfide, 
and  the  ftreng)th  of  the  current  to  abate; 
^nd,  in  a  ihort  time,  to  flow. gently  out  like 
juy  prdidary  fpriog^      ; 

Allow- 


\ 
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AUowifig  it  lo*  tmmn  m  this  fiate.  for 
feme  time,  the  quaggy  eartb  will  £bon  begia* 
to  fubfidcy  and  gradually  becoo^  firmer  and 
firmer  every  day  ;;  fb  that»  in  the  fpace  of 
a  few  moaths,  tfaoie  hoga  that  were  former^ 
ly  (o  £c>£t  as  hardly  to  fupport  the  weight  of 
a  imaU  dog»  will  become  ib  firai:>  that 
oxen  and  hor&&  may  tread  opon  thenij  with«- 
out  any  danger  of  fimkii^^  ^  the  very  ^et^ 
teft  feafim  of  the*  y ear; 

I  have  hAd  a^  field  of  thisr  nature,  thatj  by» 
living  only  one  fbcki  pit  as  I  have  now  de^ 
fcnihodf.  opmed  in  it^  w»  enticely  dmained  to 
the  diftance  of  above  a  hundred  yardis  arouad 
it  in  every  dire^ion. 

T^iMti  as  it  is  ^poffihle  tbat  the  ftratum  m 
whiph  the  water  runs  may  be  io;  fomer  {daces 
interrupted)  it  will  be  in^  g^eral  enpedieoft 
to  make  fevesal  of  tileTe  pitsnitf  ifteikld;  is^  ecf 
gireat  extent ;  alwaysi  cantying^  the  drasu  fi>c-^ 
waiid.  through  theiowernEBoft  part  of  the  fields 
or  as  near  the  quag  as  you  aoaveoient*)^  can* ; 

and 
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and  finking  a  pit  idiereMever  you  aay  judge 

k  will  be  moft  neceflaiy.  But,  if  thte  ilMMiib 

erf*  gravel  is  not  interrupted,  there  will  be  no 

violent  burft  of  waaser  at  opemng  ^y  ot 

tbefe  after  the  firft,  as  I  inave  ^m\\m\Ay^x^ 

perienced. 

To  keep   thefe  wells  from  cloftbg   up 

after  they  are  made,  it  is  always  ex;pedi'* 
ent  to  fill  them  up  with  fmadl  fiones  imme- 
diately after  they  are  oiade,  which  ought  to 
rife  to  the  height  of  the  bottom  df  the  drJEiitau 

I  have  often  imagined  that  the  ^qpenoo 
of  digging  thefe  pits  might  be  faved  by  bo^ 
ring  aliole  through  this  fotid  ilratuA  bf  ofaijr 
with  a  large  wimble  made  <m  pUqpde  ;  but^ 
as  1^  joever  experienced  tla^sb  I  caaioot  iky 
whether  or  not  it  would  anfwer  the  ^efirel 
end  exa^y. 

If  the  wbole  field  that  is  to  be  drained  x^titi^ 
fii|8  of  one  extenfive  bog»  it  will  i-ajuire  A 
long  time  before  the  whole  work  can  be  <ii^ 
tir^y  finiihed ;  as  it  will  be  impofiibli  to  ^. 
pen  a  drain  through  it,  till  one  part  of  it  is 

firft 
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firft  drained,  and  becomes  folid  ground.  In 
a  fituation  of  this  kind,  the  undertaker,  after 
having  opened  a  drain  to  convey  the  water 
from  the  loweft  part  of  the  bog,  muft  ap* 
proach  as  near  to  the  fwampy  ground  as  he 
can,  and  there  make  his  firft  pit ;  which  will 
drain  off  the  water  from  the  neareft  parts  of 

the  bog. 

When  this  has  continued  open  for  fome 
time,  and  that  part  of  the  bog  is  become  fo 
fblid  as  to  admit  of  being  worked,  let  him 
continue  the  ditch  as  ifar  forward  through  it 
as  the  fituation  it  is  in  will  admit  of,  and 
there  fink  another  pit ;  and  proceed  gradual- 
ly forward  in  the  fame  manner  ;   making 

« 

crofs  cuts  where  neceffary,  till  the  whole  be 
£ni£hed.  "'  ■ 

In  this  manner  may  any  bog,  ot  tradt  of 
fpouting  ground  of  this  natufe,  be  rendered 
dry  at  a  very  inconfiderable  expence.  And, 
as  there  can  be  no  other  method  of  dralriing^ 
ground  of  this  fort  effectually*  I  recommend 
•      •    .  ..■;  .  i  ■      *         ■  ''  '  the 
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the  ftudy  of  it  to  the  attentioa  of  every  dili- 
gent farmer  who  may  have  occafion  for  it. 
Let  him  firft  be  extremely  cautious  in  exa- 
mining all  the  circumftances  of  his  particu- 
lar fields,  that  he  may  be  certain  which  of 
the  clafTes  above  enumerated  it  may  be  rank- 
ed with;  and,  when  he  is  perfectly  fure  of 
that,  he  may  proceed  without  fear ;  -being 
morally  certain  of  fuccefs. 

There  is,  however,  one  kind  of  damp 
ground  not  yet  particularly  fpecified,  that  I 
have  purpofely  omitted  taking  notice  of  till 
this  time,  as  I  have  never  had  an  opportunity 
of  examining  particularly  into  the  nature  of 
it ;  nor  of  afcertaining,  by  experience,  what 
is  the  moft  proper  method  of  treating  it.— 
The  foil  I  have  now  particularly  in  my  eye 
confifts  of  a  deep  ftrong  clay,  that  does  not 
vary  its  nature  even  on  the  furface,  but  in  as 
far  as  manures  may  have  rendered  it  more 
friable  and  tender.  The  colour  ufually  in- 
clines to  a  reddifh  caft  ;  and,   for   the  moft 

B  b  part, 
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part,  it  is  Htuated  upon  the  fide  of  fome  de^ 
clivity.  This  bed  of  clay  reaches  to  a  great 
depth,  without  any  variation,  and  is  inters 
mixed  with  a  confiderable  quantity  of  (tnall 
round  ftones. 

Many  foils  of  the  fort  now  dcfcribcd,  arc 
apt  to  be  continually  moift  and  full  of  water 
during  the  winter  feafon.  But,  when  the 
dry  weather  of  fummcr  fets  in,  the  moifhire 
is  diminiflied,  and  the  furface  becomes  hard  ; 
and  it  is  rent  into  many  large  gaps,  which 
allow  free  admiffion  to  the  fun  and  air,  fo  as 
to  fcorch  up  almoft  every  plant  that  is  fowed 
upon  if.  ,  And,  as  thcfe  foils  are  ufually  in 
themfelvcs  naturally  fertile  when  drained, 
it  were  to  be  wiihed  that  fome  method  could 
be  difcovcred  that  would  be  lefs  cxpenfive 
than  what  is.  ufually  pradlifed  with  regard  to 
fome  foils  of  this  kind  in  Effex,  where  they 
make  covered  drains  of  two  and  a  half  feet 
deep,  running  diagonally  through  the  whole 
field,  at  the  diftance  of  twenty  feet  from 

each  other.  ,.    , 

Were 


AND  SWAMPY  GROUNDS.    195 

V 

Were  I  to  indulge  myfelf  in  conjedluring, 
I  might  here  offer  fome  remarks  tending  to 
fliow  the  probable  caufe  of  this  phaenome- 
non,  and  point  out  an  eafier  method  of  cure. 
Butt  as  it  is  extremely  dangerous^  for  one 
who  pretends  to  inftrudt  others,  to  give  way 
to  the  tempting  fedudions  of  a  warm  ima- 
glnation,  I  fhall  content  myfelf  with  having 
pointed  out  this  evil  to  thofe  who  may  have 

■ 

it  in  their  power  to  examine  into  the  caufes 
of  this  particular  malady,  and  to  point  out 
to  others  the  eafieft  and  moft  efficacious  cure. 
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III. 


Oiutlie  proper  Method  of  LeveluncJ 
*  High  Ridges. 


The  difficulty  and  danger  attending  the  level- 
ling high  ridges  by  the  ploughs  ^  or  other 
levelling  machines. — A  neiv  method  of  le-_ 
veiling  by  the  plough  andfpade  defcrihedf 

•  -  ■  •  Ik 

as  it  has  heen^  with  fuccejsy  praSlifed  by 
the  author. — A  calculation  of  the  expence 
.  of  levelling  by  this  method— not  one  fourth 
of  that  of  doing  it  by  the  plough — and^  in 
other  refpeSls^  infinitely  more  advantageous.. 
\ — Another  lefs  perfect  method  of  performing 
this  operation  defcribed. — A  caution  to  young 
improvers  in  agriculture  not  to  adopt  too 
many  neiv  implements  of  hujbandry. 


TT  was  the  pradice  very  univerfally,  in  old 
-■■  times,  to  make  the  ridges  in  all  ploughed 
lands  crooked  like  aa  inverted  Si  ^"^^  of 

very 
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very  great  breadth  and  height,  which,  hi  a 
great  degree,  prevents  the  farmer  from  reap- 
ing the  full  benefit  of  many  of  thofe  im- 
provements that  have  been  adopted  in  mo- 
dern times.  In  fome  parts  of  England,  it  is 
fo  long  fmce  they  began  to  make  improve- 
mentis  in  agriculture,  that  this  obftrudion 
to  them  has  been  intirely  removed ;  and  the 
very  remembrance  of  this  improper  practice 
has  been  loft :  But  in  fome  places  there,  and 
through  the  greateft  part  of  Scotland,  it  ftill 
continues  to  prevail,  to  the  very  great  detri- 
ment of  the  induftrious  improver,  as  it  ei- 
ther mars  his  operations  in  a  high  degree, 
or  fubjefls  him  to  a  confiderable  expence  in 
reducing  them  to  a  proper  level  j  which  is 
greatly  enhanced  by  the  very  confiderable 
deficiency  in  his  crops,  that  he  muft  feel  for 
many  years,  in  confequence  oif  this  opera- 
tion, unlefs  it  is  performed  with  an  uncom- 
mon degree  of  care  and  attention. 

The 
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The  diiKculty  of  performing  this  opera- 
tion properly  with  the  common  implements 
of  hufbandry,  and  the  obvious  benefit  that 
accrues  to  the  farmer  from  having  his  fields 
level;  have  produced  many  new  inventions  of 
plows,  harrows,  drags,  &c.  calculated  for 
fpeedily  reducing  the  fields  to  that  ftate ; , 
none  of  which  have  as  yet  been  found  fully 
to  anfwer  the  purpofe  for  which  they  were 
intended,  as  they  all  indifcriminately  carry 
the  earth  that  was  on  the  high;  places  into 
thofe  (hat  were  lower  ;  which,  although  it 
may,  in  fpme  cafes,  render  the  fiirface  of  the 
ground  tolerably  fmooth  and  level,  is  ufuil- 
ly  attended  with  inconveniencies  far  greater, 
for  a  confiderable  length  of  time,  than  th^t 
which  it  was  intended  to  remove^ 

For  experience  fufBciently  (hows,  that 
even  the  beft  vegetable  mold,  if  buried  for 
airy  length  of  time  fo  far  beneath  the  fur« 
(kce,  as  to  be  deprived  of  the  benign  influ- 
ence? rff  the  atmoiphere,  Jfofes  its  vis  vite^  if 

C  c  I 


.  j» 
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I  may  be  allowed  that  exprefljon,— rbccomca 
an  inertf  Hfdefs  mafs,  little  fitted  for  noun 
rifliing  vegetables,  and  conftitutes^  a  foil  Very 
improper  for  the  purppfes  of  the  farmer. 
It  therefore  hehoyes  him>  as  m\ich  as  ia 
him  lies,  to.  pr^ferve,  on  every  pJ^rt  of  his 
fields,  an  equal  covering  of  that  vegetable 
xnold  that  has  long  been  uppermoft,  anc^ 
rendered  fertile  by  the  meliorating  influence 
pf  the  atmofphere.  But,  if  he  (uddenly  Je* 
vels  his  high  ridges  by  aij^y  of  thefe  mecha-r 
nical  contrivances,  he  of  neceflpity  buries  al| 
the  good  mold  that  was,  on  the  top  of  thq 
ridge?,  in  the  old  furrows,  by  which  h^ 
greatly  inpoverifhes  one  part  of  his  field, 
while  he  top  much  inriches  another  j  infbr 
much  that  it  is  a  matter  of  gr^at  difficulty, 
fpr  many  years  thereafter,  to  get  the  field 
brought  to  an  equal  degree  of  fertility  in  dif-^ 
ferent  places  j  which  tnakes  it  impoffiblc 
for  the  farmer  to  get  an  equal  crop  over  the 
whole  of  his  field  by  anj  mana^emipnt  whatr 

^ver : 


\ 
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fever  ;  and  he  has  the  mortificatioa  frequent- 
ly, by  this  means,  to  fee  the  one  half  of  his 
crop  rotted  by  an  over -luxuriance,  while  0- 
ther  parts  of  it  are  weak  and  fickly,  or  one 
part  ripe,  and  ready  for  reaping,  while  the 
other  is  not  properly  filled  ;  To  that  it  were, 
On  mafiy  occafions,  better  for  him  to  have  his 
whole  field  reduced  at  once  to  the  fame  degree 
of  poornefs  as  the  pooreft  of  it,  than  have  it 
in  this  ftate.  An  almoft  impradicable  degree 
of  attention  in  fpreading  the  manures  may^ 
indeed,  in  fome  meafure,  get  the  better  of 
this ;  but  it  is  fo  difficult  to  perform  this 
properly,  that  I  have  frequently  feen  fields 
that  had  been  thus  levelled,  in  which,  after 
thirty  years  of  continued  culture,  and  re- 
peated dreflings,  the  marks  of  the  old  ridges 
could  be  diftin£Uy  traced  when  the  corn  was 
growing,  although  tb^e  furface  was  fo  level 
that  no  traces  of  them  could  be  perceived 
when  the  com  was  off  the  ground. 

But 


•  •».  -*  —  wi . 
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But  this  is  a  degree  of  perfeSion  in  level- 
ling that  cannot  be  ufually  attained  by  fol- 
lowing this  mode  of  prai^ice ;  and,  there-  - 
fore,  is  but  feldom  feen.  For  all  that  can  be 
exp?fted  to  be  done  by  any  levelling  ma- 
chine, is  to  render  the  furface  perfedly 
fmooth  and  even  *  in  .every  part,  at  the  time 
that  the  oper^ion  is  performi^d  :  But  as,  in 
this  cafe,  the  old  hollows  are  fuddenly  filled 
up  with  loofe  mold  to  a  great  depth,  W'hile 
the  earth  below  the  furface,  upon  the  heights 
of  the  old  ridges,  remains  firm  and  compad» 
the  new  raifed  earth,  after  a  (hort  time,  fub- 
fidea  very  much,  while  the  other  parts  of 

the  field  do  not  fmk  at  all ;  fo  that,  in  a 

.  •    •  •       ,     . 

(hort  time,  the  old  furrows  come  to  be  again 
below  the  level  of  the  other  parts  of  the 

field, 

*  I  know  not  if  even^  in  the  fcnfe  here  ufc*,  i& 
zn  Englifli  wordL  Level  denotes,  property  ^aUng* 
a  furface,  not  oaly  free  fcom  ine^^ualities^  but  ^i£o 
horizontal  in  pofition.  Even  denotes,  a  furface  free 
from  inequalities,  whatever  be  the  pofition  thereof. 


HIGH    RIDGES.  90c 

field,  and  the  water  of  courfe  is  fuffered,  ii> 
fome  degree,  to  fiagnate  upon  them,  ia  fo 
much  that,  in  a  few  years,  it  becomes  ne*« 

cefiary  once  more  to  repeat  the  fame  leveL- 

•  •       •  ^  .    . 

ling,  procefs,  and  thus  renew  the  damage 
that  the  farmer  fuftains  by  this  pernicious 
operation* 

On  thefe  accounts,  if  the  farmer  has  not 
a  long  leafe,  it  will  be  found,  in  general,  to 
be  more  his  mtereft  to  leave  the  ridges  as 
he  found  them,  than  to  attempt  to  alter 

•    •  *  .  '  *    * 

their  diredion  :  And,  if  he  attends  with  due 
caution  to  moderate  the  height  of  thefe  old 
ridges,  he  may  reap  very  good  crops,  al- 
though, perhaps,  at  a  (bmewhat  greater  ex- 
pence  of  labour  than  he  would  have  beeti 
put  to  ujpon  the  fame  field,  if  it  had  been  re- 
duced to  a  proper  level  furface,  and  divided 

w 

into  ftraight  and  parallel  ridges.      ^ 

But,  where  a  man  is  fecure  of  poffeffing 
his  grotitkl  for  any  confiderabfe  length  of 
time,  the  Advantages  that  he  will  reiaip  froimi 

*  - 

having 
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liaving  level  and  well  laid  out  fields  are  (b 
eonfiderable^  &s  id  be  worth  purchafing,  if  it 
iliould  even  be  at  a  cohfiderable  expenc^. 
But  the  lofs  that  is  fiiftaiiied  at  the  begiii-i^ 
xiing,  by  this  mechanical  mode  of  levelling 
tidgeS)  if  they  are  of  cohfiderable  height,  is 
fo  very  great,  that  it  is,  perhaps,  doubtful 
if  any  future  advantages  can  ever  fully  com- 
penfate  it.  t  would  therefore  advife,  thatall 
this  levelling  apparatus  £hould  be  laid  afidey 
and  the  following  more  efi^cacioiis  prance 
be  fubftituted  in  its  (lead ;  a  practice  that  t 
Ixave  long  followed  with  fiiccefs,  and  can 
fafely  recommend  as  the  very  bedt  tibat  has 
yet  come  to  my  knowledge. 

If  the  ridges  have  been  raifed  to  a  very 
great  height,  as  a  preparation  for  the  en- 
fuing  operations,  they  may  be  ^rfi  cloven 
or  /cakd  out,  as  it  is  called  in  different  pla- 
ces ;  that  is,  ploughed  fo  as  to  lay  the  earth 
on  each  ridge  from  the  middle  towards  the 
furrows.    But,  if  they  are  only  of  a  mode- 

rate 
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jr^te  degree  of  height,  this  operation  may  hQ 
qmitte^. 

When  you  mean  to  proceed  to  level  the 

.  ■  .'  * 

"^  ground,  let  a  number  of  men  be  coUeded 
with  fpades,  more  or  fewer,  as  the  nature  of 
the  groiind  requires,  and  then  fet  a  plough 
to  draw  a  thurrough  *  direftly  acrofs  the 
pdges  of  the  whole  field  intended  to  be  Je-?. 
yelled.  Divide  this  line  into  as  many  parts 
^s  yoi|  have  labourers,  allotting  to  each  oqe 
ridge,  or  two,  or  more,  or  left,  according  (q 
jheir  number,  height,  and  other  circumftanr 
(es*     Let  each  of  the  labourers  have  orders^ 

-  as 


♦  I  find  myfclf  here  at  z,  lafs  for  a  term, 
and  therefore  have  been  obliged  to  revive  one 
now  obfolete,  ^though  exceeding  proper.  By  /wr- 
rvuf^m  this  treatife,  muft  always  be  under  flood 
the  openings,  or  fmall  drains,  on  each  fide* of  the 
ridge,  and  that  alone.— By  thurrough  is  underdoc 
the  open  trench  left  by  the  plough  in  its  ordinary  o 
peration.  The  feader  is  defired  to  attend  to  this  di- 
^n£kion« 


•  7     •  ^      •  <  *■ 
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as  foon  as  the  plough  has  paffed  that  parf 

alligned  him)  to  begin  to  dig  in  the  bottoqi 

'  —  •  ■  •        ^ 

of  the  thurrough  that  the  plough  has  juft 
made,  about  the  middle  of  the  fide  of  the 
old  ridge^  keeping  his  face  towards  the  old 
furrowj  working  backwards  till  he  comes  to 
die  height  of  the  ridge,  and  then  turn  to-r 
wards  the  other  furrow,  and  repeat  the  fame 
on  the  other 'fide  of  the  ridgei  always  throw- 

ing  the  earth  that  he  digs  up  into  the  deep 
c^d  furrow  between  the  ridges,  that  Js  rfi- 
fcdly  before  him  ;  taking  care  not  to  dig 
ceep  where  he  firfl;  begins,  but  to  go  dee*p6r 
aiid  deeper  as  he  advances  to  the  l\eight 
of  the  ridge,  fo  as  to  leave  the  bottom., 
df  the  trench  he  thus  makes  acrof^  the 
ridge  entirely  level,  or  as  nearly  fo  as, 
poffible..  Amd  when  he  ^has.fidfhfid.tbat 
patrtof  the  thurroiigh  allbtted^tc^  Mob^  tet 
the  pteugh  h^  maiife  in  going,  let  htm  then 
go  and  finifh,  in  the  fame  manner,  his  own 
portion  of  the  thurrough  that  (he  plpygh 

makes^ 
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makes  in  returning.  In  this  manner,  each 
man  performs  his  own  tafk  through  the 
whole  field,  gradually  raifing  the  old  fur- 
rows as  the  old  heights  are  depreffed.  And, 
if  an  attentive  overfeer  is  at  hand,  to  fee 
that  the  whole  is  equally  well  done,  and  that 
each  furrow  is  raifed  to  a  greater  height  than 
the  middle  of  the  old  ridges,  fo  as  to  allow 
for  the  fubfiding  of  that  loofe  earth,  the  o* 
per^tion  will  be  entirely  finilhed  at  once, 
and  never  again  need  to  be  repeated. 

In  performing  this  operation,  it  will  al- 
ways  be  proper  to  make  the  ridges,  formed 
for  the  purpofe  of  levelling,  which  go  acrofs 
the  old  ridges  %  as  broad  as  poffible ;  be-> 

D  d  caufe 

•  I  find  myfelf  here  again  at  a  lofs  for  a  term, 
and  am  afraid  this  may  occafion  fome  embaraflhient 
to  the  reader.  To  avoid  this  as  much  as  may  be,  let 
him  obferve,  that,  as  the  plough  is  direAed  to  go 
and  return  fucceffively  dire£Uy  acrofs  the  old  ridges, 
the  earth  on  each  fide  of  the  liiie  firft  drawn  in  that 
dire^on  will  be  turned  towards  iV,  by  the  ordinary 

operation 
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caufe  the  deep  trench  that  is  thus  made  iri_ 
each  of  the  furrows  of  this  new  formed 
ridge  acrofs  the  old  ones,  are  an  impediment 
in  the  future  oper2[tions,  as  well  as  the 
height  that  is  accumulated  in  the  middle  of 
each  of  thefe  ridges,  fo  that  the  fewer  there 
are  of  thefe  the  better  it  is.  The  farmer, 
therefore,  will  do  well  to  advert  to,  this  in 
time,  and  begin  by  forming  a  ridge»  by  al- 
ways turning  the  plough  to  the  right  hand> 
till  it  becomes  of  fuch  a  breadth  as  makes  it 
very  mconyenieot  to  turn  longer  in  that 
snanner  ;  and  then,  at  the  diftance  of  twice 
thp  breadth  of  this  new  formed  ridget  from 
the  middle  of  it,  mark  off  a  thurrougb  for 
the  middle  of  another  ridge,  turning  round 
it  to  the  right  hand,  in  the  fame  manner  as 

was 

operation  of  the  pbugfa,  for  a  certain  breadthi^  fi>  as 
to  form  a  dIviCon  in  the  field  refemhling  an  ordin;^ 
ry  ridge.  It  Is  this  kind  of  divifioi)  that  I  am  obliged 
to  call  a  ridge  fiat  goes  acrofs  the  oldriiges^  for  tJk 
purpqfe  ofUvelUng* 


HIGH    RIDGES.  211 

was  done  in  the  former,  till  it  becomes  of 
the  fame  breadth  with  it ;  and  then  turning 
to  the  left  hand,  plough  out  the  interval  that 
was  left  between  the  two  new  formed  ridges* 
By  this  mode  -of  ploughing,  each  ridge  may 
be  made  of  forty,  or  even  fifty  or  fixty  yards  ^ 
in  breadth,  without  any  great  inconvenience; 
for,  although  fbme  time  will  be  loft  in  turn- 
ing at  the  ends  of  thefe  broad  ridges,  yet,  as 
this  operation  is  only  to  be  once  performed 
in  this  manner,  the  advantage  thcit  is  reaped 
by  having  few  open  furrows,  is  more  thaiji 
fufficierit  to  counterbalance  it.  And,  in  or- 
der to  moderate  the  height  that  would  be 
formed  in  the  middle  of  each  of  thefe  great 
ridges,  it  will  always  be  proper  to  mark  out 
the  ridges,  and  draw  the  thurrough  tliat  is  to 
be  the  middle  of  each,  fome  day  before  you 
colled  all  your  labourers  to  level  the  field; 
that  ydu  may,  without  any  hurry  or  lofs  of 
labour,  clear  out  a  gciod  trench  through  the 
middle  of  each  of  the  old  ridges ;  as  the 

plough 
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plough  at  this  time>  going  and  returning 
nearly  in  the  fame  track,  prevents  the  la- 
bourers from  working  properly  without  this 
precaution. 

If  thefe  rules  are  attended  to,  your  field 

.  •    .  -•   .  •       ■    ' 

will  be  at  once  reduced  to  a  proper  level, 

■  *■       •  #      •       • 

and  the  rich  earth  that  formed  the  furface  of 

.  '  *  *      ■    * 

the  old  ridges  be  ftill  kept  upon  the  furface 
of  your  field  ;  fo  that  the  only  lofs  that  the 
poffeffor  of  fuch  ground  can  fuftain  by  this 
operation,  is  merely  the  expence  of  per- 
forming  it. 

But  this  expence,  I  am  fenfible,  will  be 
apt  to  ftartle  many  from  attempting  it,  as  it 
is  but  too  common  with  people  in  the  coun- 
try,  who  are  not  much  in'  the  pradiice  of 
making   accurate  calculati9ns,  as  much  to 

over-rate  in  their  own  minds  the  expence  of 

■•     •    ■ .         -•       .1,  t 

manual  labour,  as  they  under-rate  the  ex- 

•  ■  '•         -'i  .       -  •     .. « »     •     _  * 

pence  of  ploughing,  and  the  other  opera- 
tions  performed  by  their  own  Rorfes  and 
hired  fervants.    For  the  fatisfa^ion  of  thofe 

who 
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who  may  never  have  attempted  any  opera« 
tipn  of  this  fortt  I  fliall  }et  them  kqow  \vfhat 
I  have  found  it  to  be. 

It  will  readily  occur  to  every  one,  that  the 
expence  of  performing  thia  operation  muft 
yary^  according  to  the  height  and  breadth  of 
the  ridges.  The  breadth,  in  a  particular 
manner,  increafes  the  expence ;  becaufe,  as 
the  e^rth  iias,  in  that  cafe,  to  be  thrown 
yery  far,  it  tires  the  labourers  fo  much,  that 
they  are  not  able  to  do  near  fo  much  w6rk 
as  if  they  were  narrower.  But,  pn  ground 
where  the  ridges  are  fo  high  as  that  they 
would  require  to.  be  clovm^  or  laid  from  the 
middle  towards  the  furrows  five  or  fix  times, 
and  as  many  times  crofs  harrowed,  before 
they  could  be  brought  to  a  level,  by  means 
oi  thefe  implements  alone,  I  find  that  ten  or 
^even  men  will,  in  the  mannef  above  de^ 

♦ 

fpribed,  level  th<p  ground  as  fail:  as  one 
plough  can  tqrn  it  over,  if  it  goes  at  an  or- 

jdmary 
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flinary  pace.^Ndw/as  a  man  can  work  during 
the  time  of  two  and  a  half  ordinary  double 
yokings  in  the  day,  el&ven  men  in  one  day 
tHl!  level  as  much  ground  as  could  be 
ploughed  at  two  yokings  and  a  half  ot  one 
ploughf  even  where  the  ridges  are  as  high 
as  they  can  ever  be  met  with ;  and,  where 
the  height  is  more  moderate,  five  or  fix 
men  would  be  fufiScient  to  perform  the  fame 
quantity  of  work.  From  which  data  any 
one  who  chufes  to  do  it  may  make  a  com-* 
parifon  of  the  eipence  of  performing  this 
operation  in  either  6lF  thefe  two  ways,  pro- 
perly adapted  to  his  own  particulat  fitua^ 
tion ;  fi^r  this  muft  neceffarily  vary  very 
much  in  different  places,  as  the  expence  of 
labour  and  other  circumtftances  may  be  very 
different. 

But,  for  the  fatisfadfon  of  fiich  as  may 
wifh  to  avoid  the  trouUe  of  makmg  this  cal- 
culation, I  ihall  attempt  it  in  the  foflowir^ 
manner ;  Let  us  fuppofe,  that  the  price  of 

labour 
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labour  itx  Scotland  varies  in  different  places 
from  fix-penfe  to  one  fhilling,,  and  that  the 
medium  price  may  be  fixed  at  nine-pejjce 
per  day;  and  that  the  hire  of  a  plough,  with 
four  horfes  and  two  fervaiits,  (for  fo  many,,  in 
general,  will  be  requifite  to  labour  properly 
ground  in  the  condition  tha^  this  is  fuppofed 
to  be  in),  varies  in  like  manaer»  froot  three 
to  five  fhillings  per  yoking ;  and  that  the 
mediuQtpr^ce  of  this  ihould  be  called  four 
fhillings ;  in  this  cafe,  the  co^paratiime  ex« 
pence  of  levelling,  by  thefe  two  different 
modes,  would  be  a&  follows : 

Levelling  by  the  Spade. 

For  wages  to  eleven  labourers  one 

iday,  at  nine*pence  each,       I.,  o    8     $. 
For  the  Rirc  of  a  plough  24.  yoke- 

ings,  at  four  fhillings  each,        o  ip    o. 


Total  expence  of  one  day's,  workji    o>  lE    3^ 

Levelling 
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Levdlidg  the  fame  hj  the  plough  and  har- 
rows. 

0 

For  2^  yokings  of  a  plough  is 

above,  L.  i  lo    o 

For  harrowing  dittoi  fuppofed  at 

j.  of  the  ploughing,  026^ 


Total  for  once  ploughing, '&c.        o  12    6 
The  lame  five  times  more  repeated,  3    26 


«aUa«-«*MMiMMh 


Total  expence  of  levelling  by 

plough  and  harrows,  3  ^5    O 

Total  expence  of  levelling  by  the 

ipade  o  18    ^ 


DiflFerencCf    ^  L.  2  16    9 

So  that  the  expence  of  levelling  by  the 
plough,  is  above  four  times  as  great  as  per- 
forming that  operation  by  the  fpade,  at  the 

rates 
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rates  above  mentioned;  which  is.  a  diffe- 
rence fo  very  great,  as  no  variation  of 
the  rates  of  labour,  from  what  is  fuppofed 
above,  could  in  any  cafe  nearly  conapenfate. 
It  will  poflibly  be  obje<aed  by  fome,  that 
I  herei  lay  the  whole  expence  of  the  fix 
ploughings  and  harro wings  to  the  accompt 
of  levelling  ;  whereas,  they  ought  rathei-,  in 
a  great  meafure,  to  be  confidered  as  a  fum- 
raer-fallow,  and  charged  of  confequence  to 
that  head  ;  which  would  reduce  the  expence 
of  levelling  confiderably.  But,  if  they  con- 
fider  the  matter  with  due  attention,  they 
will  find  that  this  plea  cannot  be  admitted. 
It  muft  be  remembered,  that  each  ^Iticceflive 
ploughing,  when  performed  in  this  manner, 
buries  a  part  of  the  good  earth  that  was  me- 
liorated by  the  former  ploughings,  and  turns 
up  fome  of  the  inert  earth  in  the  middle  of 

the  ridge ;  whicih,  by  the  next  ploughing, 
is  made  to  co^^er  another  parcel  of  good 
earth,  and  liave  its  place  fopplied  by  other 

E  e  earth 
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earth  ftiil  more  inert  than  it  was ;  fo  that, 
when  the  whole  fix  ploughings  are  finifhed, 
inftead  of  having  the  field  meliorated  as  by 
a  fallow,  a  great  part  of  its  futface  is  covered 
with  that  inert  earth,  which  is  much  worfe 
than  the  native  mold  would  have  been 
without  any  fallow  at  all  :  And  it  is  thus 
made  fo  unequal  in  quality,  as  to  be  produc- 
tive of  the  very  worft  ^confequences,  as  has 
been  already  remarked  :  So  that,  inftead  of 
having  done  any  fervice  to  the  field,  the 
whole  of  thefe  ploughings  and  harrowings 
have  really  rendered  it  worfe  than  before, 

and  ought  therefore  to  be  entirely  charged 
to  the  account  of  the  levelling,  and  to  no  o- 
ther  account  whatever ;  as  well  as  the  damage 
that  the  ground  fuftains  by  this  operation, 
which  has  not  been  charged  to  the  account* 
On  the  other  hand,  were  we  to  calculate  ac- 
curately, the  ploughing  that  accompanies  the 
levelling  by  the  fpade  ought  not,  by  any 
means,  to  be  charged  to  the  account  of  le- 
velling ; 
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veiling  ;  as  it  anfwers  every  purpofe  of  a 
fallow  in  the  higheft  degree :  To  which 
purpofe  the  operations  with  the  fpade  like- 
wife  contribute  in  fome  meafure.  On  all 
which  accounts,  I  think  it  is  palpably  ob- 
vious,  that  this  is  not  only  the  moft  efFedual 
method  of  levelling  ridges,  but  alfo  the  lead 
expenfive,  and,  beyond  any  degree  of  com- 
parifon,  the  moft  profitable  to  the  farmer; 

After  what  has  been  faid,  I  prefume  the 
reader  will  excufe  me,  if  I  take  no  farther 
notice  of  the  various  machines  that  have  been 
invented  for  carrying  the  earth  from  the 
heights  into  the  hollows ;  as  I  flatter  my- 
felf»  that  he  will  be  fatisfied,  that9  although 
they  were  much  more  perfedl  than  any  of 
them  are,  and  ihould  diminiih  the  expence 
of  the  operation  of  the  plough  very  confi- 
derably ;  yet  the  inconveniencies  that  refult 
from  the  ufe  of  them,  are  fo  many  and  great, 
as  could  never  admit  of  a  comparifon  with 
that  by  the  fpade. 

The 
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The  above  is  what  I  deem  the  vefy  bcft 
method  that  can  be  pradifed  for  levelling 
ridges ;  and,  as  I  have  frequently  performed 
it  with  the  greateft  fuccefs,  I  can  recommend 
it  as  fuch  from  experience.  But,  on  fome 
occafions,  the  fituation  of  the  field  may  be 
fuch  as  to  render  ploughing  it  acrofs  incom- 
modious ;  and,  in '  that  cafe,  the  following 
method,  although  lefs  perfed,  may  be  fubfti- 
tuted  in  its  (lead. 

In  this  mTethod,  it  is  neceffary,  firft  ,to 
cleave  out  every  ridge,  fo  as  to  leave  an  open 
thurrough  in  the  middle  of  it : ,  But,  in  per- 
forming this  operation,  it  will  be  proper  tq 
leave  about  a  yard  or  fo  on  ca:ch  fide  of  the 
old  furrow  untouched ;  which  will  form  a 
pretty  deep  ditch  between  each  ridge  wbea 
the  whole  field  is  ploughed. — ^Let  labourers 
be  then  fent  into  the  field  with  fpades,  who 
ihall  dig  a  trench  in  the  open  in  the  middle 
of  each  ridge,  more  or  lefs  deep  accordiog 
Xo  the  height  of  the  ridge ;  the  earth  that  is 

taken 
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taken  cut  of  it,  being  thrown  into  the  fuir^ 

row  on  each  fide  :    And,  after  the  whole  is 

cleared  out  from  end  to  end,  let  the  plough 

be  again  fet  into  the  field,  to  turn  back  a 

thurrough  of  the  upper  moid  from  each  fide 

into  the  new  made  trench ;   after  which,  the 

diggers  begin  a-frefli  to  work  in  the  bottom 

of  this  new  made  thurrough  ;  throwing  the 

earth  dill  into  the  hollow  between  the  old 

ridges.     And,   if  aU  this  is  not  fufficient  to 

raife  them  high  enoagjht  let  another  thiir- 

roogh  be  turned  had:  into  the  trench,  anil 

another  new  ooe  dug  after  it ;  cepeating  this 

alternate  ploaghiog  and  digging  as  often  a$ 

jQuil  he  found  oeceflary.    And,  a^r  fhc 

whole  is  thiis  brought  to  a  proper  level,  let 

it    foe  harrowed  acro&,    if   k   cannot  he 

ploughed,  to  mix  the  whole  as  perfefUy  as 

may  be. 

Thk^  acpence  of  this  operation  is  nearly 
the  fame  as  the  former,  but  rather  greater^ 
wd  is  always  Idk  ferfe&^j  i^»e  ;  So  that, 

unlefe 
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nnleTs  where  a  man  is  fo  fituated^  as  not  to 
have  it  in  his  power  to  coinmand  a  fufficient 
number  of  labourers  at  once  to  carry  on  the 
other  method  of  levelling  properly,  or  is  pe- 
culiarly confined  by  fome  other  circunlftan-* 
ces,  I  would  always  advife  the  other  method 
to  be  adopted  in  preference  to  it.    But  this 
is  infinitely  better  than  any  of  the  common 
methods  pradifed  by  means  of  machinery. 
'  By  either  of  thefe  two  methods,  the  far- 
mer has  the  fatisfadion  of  getting  his  ground 
reduced  to  a  proper  evennefs  at  once,  fo  as  to 
reap  the  full  benefit  of  a  fummer-fallow,  or 
any  other  operation  that  he  may  think  pro- 
per.    But,  as  the  earth  below  the  furface 
muft,  for  fome  time,  be  unequally  firm,  as 
has  been  already  fhowed,  it  will  be  neceflkry 
to  lay  it  into  narrow  ridges  for  fome  years  at 
firfh  and  keep  the  furrows  perfedtly  open 
and  clean,  to  prevent  as  much  as  may  be  the 
water  from  (lagoating  too  much  among  the 
loofe  porous  earth  that  fiUs  up  the  old  fur«» 

rows. 
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rows.  With  this  view,  the  two-bout  ridgeSf 
as  they  are  called,  fuch  as  are  commonly 
Aiade  in  EfTex,  which  are  about  two  and  a 
half  feet  wide,  would  be  the  moft  eligible,  if 
they  could  be  properly  formed  by  the  far^ 
mer*8  ordinary  apparatus  and  fervants. — But, 
If  this  cannot  be  by  them  executed  in  the 
moji  perfeSl  maimer^  it  will  be  much  better 
for  him  not  to  attempt  it,  but  content  him- 
felf  with  laying  his  fields  into  ridges  of  nine 
or  ten  feet  broad,  or  any  thing  under, 
that  he  may  incline ;  which  may  be  in  all 
cafes  laboured  with  his  ordinary  implements 
in  a  proper  manner,  and  will  fufficiently  an- 
fwer  the  purpofe  wanted  in  the  prefent  cafe.. 
And  here  it  may  not  be  improper  to  give 
young  improvers  one  caution,  which  may 
be  of  ufe  to  them  in  this  cafe,  as  well  as  on 
many  other  occafions ;  which  is,  to  adopt 
that  method  of  labouring,  and  thofe  kind  of 
implements  that  feem  beil  adapted  to  the 
ftate  of  his  farm  and  other  circum  fiances, 

and 
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and  to  adhere  to  thefe,  without  attemptrag  to 
adopt  others,  even  where  he  is  convinced 
that  they  might  in  fome  particular  cafes  be 
more  ptoper  than  his   own ;    for  nothing 

T)ring8  on  a  more  unperceived,  altho'  cer- 
tain expence,  than  a  variety  of  implements  j 
nor  does  any  thing  contribute  more  efFedual- 

V 

ly  to'diminifh  the  produce  of  a  farm  than 
imperfeft  culture,  which  muft  ever  be  the 
confequence  of  trying  new  modes  of  labour- 
ing with  implements  tli^t  are  not  thoroughly 
known  hy  Ihofe  who  ufe  them  :  For,  as 
there  is  a  certain  nicety  in  knowing  exadly 
the  particular  trim  of  every  labouring  uten- 
fil,  that  can  only  be  acquired  by  pradice,  the 
beft  of  thefe,  when  put  into  unlkiMPbl  hands, 
perform  their  work  in  an  imperfed  tnanncr : 
And  the  work  performed  by  a  man  who  is  ' 
thoroughly  acquainted  with  the  implement 
he  ufes^  even  where  it  is  not  of  the  very  beft 
conftrui3:ion,  will  be  executed  witli  furprifing 
accuracy  and  perfcftion.   On  thefe  accounts, 

it 
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ik  dvght  always  to  be  the  ftudjr  of  the  far- 
ixMti  to  have  as  little  Tariety  of  uteiifils  as 
poffibk^  aad,  ia  his  choice  of  thefe,  he  oaght 
to  adopt  thofe  chat  are  fitted  to  perform  the 
greateft  fart  oi  the  work  that  his  fa;rni  tmj 
requlret  although  he  may,  perhaps »  be  £ui£« 
fiedf  that  one  or  two  particular  fields  migfatf 
admit  of  being  6te£kd  by  implements  of  a 
iBore  perfe&  coaftf  udbtk  thaa  thofe  he  em-^ 
]^y^,  and  eteii  at  a  fmalkr  CKpence  i  bat, 
uaiefS'  be  has  as  much  ground  ia  this  ftate  as 
t&  admit  of  beefnug  a  particolar  fee  of  fer^ 
vdMitii  conftantiy  to  pra£tife  that  mode  of  cul-* 
tiitiCi.  aod  nianage  thii  fet  of  implements  a^ 
htx^f  he  had  better  ftick  to  that  with  which 
kss  &TvaaM  are  acquainted,  and  bend  his 
chk^  endeavours  to  moderate  or  correct  the 
pmeciipai  itftOlM  to  which  thefe  are  liable.—-^ 
Thua^  fox  example,  foppding  a  man  fhould 
be  tiloroiigiily  cJmvrnced,  from  the  moft  if  re- 
k^sSbk  proofs,  that  the  implements  and 
mode  of  culture  ufually  pra^ifed  in  Elfex, 

F  f  were 
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were  the  very  beft  and  leaft  expeirfive  that 
could   be  pradifed  on  a  foil  in  fach  order 
and  fituation  as  is  ufually  met  with  there, 
and  although  he  fhould  be  able  to  bring  one 
or  two  of  his  own  fieldis  into  a  condition  as 
fimikr  to  thefe  as  could  be  ifmagined,   it 
would,  neverthelefs,  be  extremely  imprudent 
in  him  ta  get  a  fet  of  implements  from  Ef- 
fex  for  thefe  few  fields,  or  to  endeavour  to 
^orce  his  fervantsto  ufe  them,  inftead  of  thofc 
that  they  have  been  accuftomed  to,  and  for 
which  they  have  contracted  a.  fort  of  partial 
fondnefs.     For,   were  we  even  to  fuppofe 
that  men   could  be   brought  ta  drop  their 
deep  rooted  prejudices  agaiaft  any  innovatioa 
in  practice,  and  ferioufly  fet  themfelves  in  good 
earneft  to  learn  to  handle  thefe  unknown 
implements  properly;  before  they  couid  karn 
the  niceties  of  pradice,— before  they  began 
to  handle  them  with  any  fort  of  dexterity  or 
eafe,  the  field  would  be  finlfhed,  and  the  im- 
plements laid  up  tiU  another  feafon>  whea 

thej 
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they  would  be  almoft  as  new  to  begin  as  at 
firft. — ^But,  if  this  muft  he  expeded,  even 
where  the  operator  ferioufly  wifhes  to  do  his 
beft,  what  may  we  expedt  Will  be  the  tafc, 
if  he  is  altogether  indifferent  about  fucceed- 
ing  in  thefe  attempts,  or  even  wilhes  fecretly 
that  they  may  not  turn  out  to  advantage,  but 
that  the  implements  will  be  allowed  to  go 
outoforder^  and  the  field  be  laboured  in 
fuch  an  imperfed-  manner  as  greatly  to  da- 
mage the  crop,-r-make  the  fieid  fuddenly 
run  wild,  and  thus  cflentially  hurt  the  inte- 
rcft  of  his  employer  i  But,  if  the  mafter,  in- 
ftcad  of  this  attempt,  had  taken  care  to  di- 
rc£t  the  proper  method  of  labouring  it  with 
his  ordinary  implements,  the  fervant  would 
exert  himfelf  to  the  utraoft  of  his  power  to 
perform  the  work  with  accuracy  t^— would 
confider  himfelf  in  fome  meafure  as  a  party 
interefted  in  the  fuccefs  of  the  crop,  and  ufe 
-tvcry  eflFort  that  he  could  to  infure  fuccefs. 
7~AAxiou3  about  this,  and  emulous  to  excel» 

h(? 
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he  weighs  with  attei^tion  every  }tJM  that  t| 
fuggefted  by  the  Judicious  m^iQ&rj  and  mar^ 
the  refult  of  every  trial  qf  ^is  owfi ;  fo  ^  ifiL 
time  to  be  capable  pf  perceiving  th^  cfff£ti 
^  many  nice  peculiaritiea  of  pradlioe  that 
could  never  ham  occurr^  to  the  moA  acuM 
fpeculative  ohferver.  lo  ^19  ipgnner,  tb« 
farmer  reaps  a  fall  inftead  of  a  fcanty  crop 
-*<-and  is  favcd  fxom  9SX  eoocmpua  expence 
to  carpenters  and  fmitfas  ;  which,  as  the  judi^ 
cious  MrLifle  juftly  obfervcs,  toor>fir<tn  provtt 
the  ruin  of  young  and  ianguine  improfcrs. 

The  advice  that  is  ofrer^  eboyi^^  is  ifq  coot 
trary  to  the  ufpal  pra^e  lof  gcotiomen  tm^ 
proverS)  and  (0  inoouifiLAeDi  wtih  the  ideaa 
that  Baturally  prerie;at  tiiesiiielv.es  to  fpccular 
tivt  farmers^  that  I  am  well  aware  of  th« 
txad  receptiop  it  will  mjeet  mKh  froPEi  :many 
^f  thefce-^l  ,peroeiye  the  iunumerabje  f^rgi^ 
meat^  thai:  present  thenafidires  to  their  \m9^ 
gioation  againft  what  is  here  (aid  ; — ^I  fcwe^ 
i(K  the  raerraneat  that  it  will  ejpcite,^ — tl^e 

raiU 


^  that  4  wofrfe  pr^^i;  IhonW*  i»,i»yf«fe, 

be  b^er,  Sfit,  nithout  detdietQg  tb«  iienr 
Qbk  folder  wjtU  <iWJiW«-p  tp  tljcfe  obviouf 

d^riwg  the  youog  iispravier  fo  ktofe  flrwud 
hioii  m^  remark  ike  fhco^  «f  Mi;  inspror 

vers  wbo  ham  adopted  the  one  or  the  other 
pf  thefe  nuniss  of  pradioet  aod  l^ave  himr 
fitlf  to  drai«r  the  infeecnee  tii«t  this  wilt  ifiigv 
geft.  And*  if  thi«  hsfi  ii;1)«  tSoA  t&  malty 
him  ncmari;  circuoctftaneet  wttb  Attentioiu 
he  will  not  be  long  of  difcov^rutg  eaaibiis  tr 
bundantly  cqgent  far  aoa&nma^  him  in  the 
ofdvkni  tt)at  he  puft  adopl;.TT« 

Let  it  not,  however,  be  underftood,  as  if  i 
meant  ito  dijQfuade  the  improving  farmer  fioni 
adoptiog  amy  other  implements  of  hufbaor 
firy  or  modeeof  c ulttire,  than  thofi:  that  have 

been 
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bcctt  ufually  praftifcd  in  that  part  of  the 
country  where  his  farm  maybe  lituated;  for^ 
if  thefe  are  iinperfed9  he  does  well  to  intro« 
duce  others  of  a  better  fort  that  may  be 
well  fitted  to  the  nature  of  his  foil,  and  the 
(ituation  of  his  fields.  But,  before  he  at- 
tempts this-,  let  hira  weigh  all  matters  with 
a  cautious  circumfpedion  ;  and  what  he  had 
once  adopted  with  judgment,  let  him  adhere 
to  with  unremitting  perfcterance  ;  and  fuc- 
cefs  will  in  the  end  crown  his  endeavours. 
Or  if,  in  procefs  of  time^  he  fo  far  meliorate 
his  foil,  as  to  render  his  nvholeidxm  capable 
of  a  more  perfeft  degree  of  culture  than  it 
could  formerly  admit  of,  let  him,  when  all 
circumfianpes  are  ready  for  the  change, 
boldly  lay  aiide  his  former  implements  and 
mode  of  culture,  and  at  oace  adopt  another 
that  he  knows  to  be  better  adapted  to  the 
circumftances  qf  his  farm.-r-Or,  if  his  farm 
is  extenfive,  ai}d  will  admit  of  two  diftinft 
fet  of  labourers,  he  may  make  e^ch  of  th^fe 

follow 
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follow  ^  diflFerent  mode  of  culture  adapted 
to  the  ftate  of  the  fields  they  are  to  manage : 
But)  in  no  cafe  ought  he  to  allow  the  fame 
labourers  to  work  with  different  implements* 
if  it  can  poflibly  be  avoided.— Almoft  the 
utmoft  latitude  that  prudence  can  admit  of 
in  this  refped)  is  a  greater  or  leffer  degree  o£ 
wdght  and  (Irength  in  different!  implements* 
of  the  fame  conflrudion,  adapted  to  the  dif- 
ferent degrees  of  ruggednefs  in  the  different 
fields  ;<— and  where  there  is  any  confiderable 
difference  in  the  tilth  of  different  fields*  this 
ought  always  to  be  pradifed. 
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On  the  proper  Method  of  Sowing;  GR^as^ 

Seeos. 
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Theoretical  writers  advife  that  gfAfs^Jeeds 
Jhould  be/awed  ^thout  grain-^The  author^ 
from  fi^pfiriencej  condemns  that  pra^ice^^ 
Reqfims — Method  of  foiving^  ^graft-feeds 
ivbert  the  ground  is  too  rich  to  carry  a  crop 
cf  gr^itlr^Jutumnal  fonving  ^f  grafs^feeds 
cwdemned — Of  the  different  kinds  of  grain 
with  which  grafs^feeds  may  be  Jbwed^-^ 
Circumftances  cf  impoftance  to  make  the 
grafs'^feeds  germinate  nvell^Rich  clean 
ground  recommeftded  for  foiwing grafs^feeds 
{mr^^The  farmer  nvili  be  more  abundantly 
repaid  by  a  rich  d^ejpngfor  grafsthoA  almofl 
{my  other  trop^    . 

I  Would  not  haver  taken  any  notice  of  this 
article  here,  had  it  not  been  to  combat 
9a  error  in  pradice  flronjgly  inculcated  by 

feveral: 
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feveral  fenfible  writers,  who  Teem  to  hatye 
been  better  acquainted  with  the  tlieory  than 
with  the  pradice  of  agricuUure  ;  who  have 
repeatedly  advifed  the  farmer,  with  the  moft 

zealous  folicitude,  ^  Never  to  fow  grafs-feeds 
with  any  kind  of  grain ;  but,  in  all  cafes,  to 
fow  it  by  itfclf ;  which,'  it  is  faid,  *  will  al- 
ways do  more  than  repay  the  lofs  that  is 
fuftained  by  the  want  of.  a  crop  of  grain; 
the  hay  being  fo  much  bettered  by  this 
gradkice,'        .  a  .  '  .  .   . 

^  Impofed  upon  by  their  fpecious  reafon- 
ing,  a^d  the  feemihg  confidence  With  which 
it  was  delivered,  1  have  been  induced  to  try 
the  experimeat  more  than  once.  And  now, 
if  I  may  be  allowed  to  draw  any  general 
cpnclufion  from  thefe  experiments,  and  a 
long  continued  and  extenfive  courfe  of  prac-r 
^ice  jirj  thisi  jrefpcdt*  it  would  be,  that  even, 
if  we  were  to  have  no  regard  to  any  other 
circumftance  except  the  grafs  crop  alone,  it 
will  always  be  beil  to  fow  it  with  fome  kiad 

of 
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of  grain ;  but,  when  we  confiider  likewife 
the  lofs  that  the  farmer  thus' fuftainsj  for 
want  of-a.crpp  of  grain,  the  pradice  rec6tn- 
mended  muft  be  looked  upo^i  as  highly  jicr* 
nicious  to  the  farmer. 

When  grafs-fceds  alone  are  fowed,  (I  here 
fpeak  of  clover,  rye-grafs,  anci:  other  grafs- 
feeds,  ufually. fowed  for  hay),  Upon  a  foil  in 
tolerable  good  order,  as  they  make  but  fmall 
progrefs  at .  firft,  a  great  number '  of  fmajl 
.an;iual  weeds  are  allowed  to  rufti  up,  which, 
^uii:kly  acquiring  flrength,  (ill  up! the  whol^ 
ground  fo  much,  as  to  be  in  great  danger  of 
cboaking  the  grafs  entirely ;  or,  if  the  foil 
ia  not  overftScked  with  yreeds,  the  drought 
of  the  fuffinier  makes  fuch  an  impreffion  on 
the  open  porous  ground,  thus  deftitute  of 
plants  to  attra^  moifture  to  it,  that  the  ten- 
der plants  of  grafs  are  in  great  danger 'tif 
being  fcor.ched  and  btirnt  up:  Whereas, 
when. the:  grafs-fceds  are  fowed  with  any 
jcjn^  q|  grain,  it  quickly  ruflies  ujj  in  abun- 
dance) 
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diuieef  and  prevents  the  growth  of  annual 
"weedsi  while  its  broad  leaves  fhade  the  ten* 
4er  plants  of  grafs  from  the  dbed  Tays  of 
th«  fuRy  and  preferve  the  earth  in  a  proper 
degree  of  moifture,  fo  as  to  niirfe  tip  the 
fender  grafs  in  the  mofl:  kindly  manner  that 
^ould  be  defired.  And,  as  the  leaves  of  the^ 
ix)rn  decay  towards  the  end  of  fummer,  the 
grafs  gets  tlaten  as  much  air  as  is  neceflarys 
(imlefs  in  the  cafe  after  mentioned)  and 
con^^nue^  to  vegetate  with  a  fufHcient  de-^ 
gree  of  vigour,  till  the  grain  is  cot  down ; 
fo  as  to  be  ufually  in  a  healthier  and  itodre 
jdourifl^ing  ftayte  at  that  time  than  if  it  had 
be^  fowed  alone ;  and  will,  in  general^  be 
afterwards  much  freer  from  natural  grajQTes 
wd  Other  perennial  weeds. 

iPuti  although  ground  can  feldom  be  too 
rich  fot  carrying  a  crop  of  graife,  yet  it  may 
be  pfteo  fp  rich  as  to  be  improper  for  pro^ 
dwciqg  an  a4vatttageou8  crop  of  grain.  And 
a9  it  m^y  fometimea  happen  that  we  may 

have 
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hame  ocoafionLtd  htfn  fidd  diMi^a-^th  ^<£(l^~ 
ftfeds  when  it  isi  io'  chU'  lUte«  it  Would,  xjtt 
thhJXCiSioiir  be  itaptoper  fbit&tt  fanh^-tb 
be.detennined  to  ge(  ikcMp  Of  ^iitt^  is  he 
woti^  nid  a  ^c  rifk  of  kffitig  bdth  ct^»y 
by  the  lodging  of  the  cdm  before  Au^t¥i^ 
In  tbils  cafe^  it  is  prttdem  h  &itA  td-  ^te^ 
the Jkope  i>£  »  erdp  of  g^ftls,  ftiit  i!)6t'tb^  bdnt^ 
fowiag  the  feed$  of  fome  Idnd  of  gram  Vnlft  > 
hif  gra(M«sd«.     This  ftttOitA  '^t^  {tixttttd 

tM7:<i^':^B  ^^  ^^  ^i  <fi^  ito  brhig ' 

Ufllthe  soifsii^feeds  itt  a  kiAdfy  nldhtief ;  and  ^ 
if  :di^&Bfoflr^pm^s<>iei7  <fry;  he  majr  thus 
fOlB«tini09  U»^si  Vefy  grdtt  crop.    Bat,'  it^ 

oibei;.csiife,>}s  t^  It&utiitilt,  Whenevei*  he - 
foesck  be]^ii  4b^  ibd^tt  andheini  dinger  of 
f^aoOtiag  hitf  ^raf^i  he  ought  tbeuT  itlnanie- 
diatdy^  nod  6thp\af  the  whole  as  a  greea" 
feddrtt  fti^  liUr  «6W&  or  ocher  clattle;  The 
extraordinaiy  quantity  of  proireti^er  pfb- 
cuAed  ia  this  way,  will  be  more  than  fuffi-* 

cient 
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clem  to  in4emaify!him  fbr!  thepfrce  of  tbe- 
feQ(J  pf .  th?  grain:;.: as,  bo  will  have  two  full : 
cfop^^ . of  /^fi^je&t,  greea^foddec  .in' OB&/eaH. 
fou^  g^Rrhkh  rWill  ^be  about  three,  times. ihci 
(juwitity,  thajt  he  [would  baiye;  had,  if  the  grafs-^/ 
fe|pd#  ha^  b?Sg(ifq(wcd  alone;, »  ;(.;  '  ri:  v^^ 
oT^bis:  is  :t|^;JI>e^  9»e(hod  for  iaying^  <!<>wix' 
v^.j-i/c|^^.l^j^|i^^  thatlthavb  ever  feea^ 

'.4^ ; .^r^ fu^ |^fiu6d  as'  ffi  ia-il-pO]^  ^nir ' 
djt  jp5i ,%  Of fiTipj^  a  mpdfctaite  cibp  06  gTiitty  ^ 

reaf^jiing  ab|Ofre,^^t  f4fo.  fiooflij  repeated iteni 
p|xinjei^t,  t^^^  tj^,  ,c?-qf^  i^fjigfefe  t8>atleaft?t 
cpf^ll^.  .giood,  ,wh,epi  ,^t ;  jb^  jjpeai  imvtd :  vrittf ) 
grj^in,..^pd  the  .prf?p.;^|ow(84  f:to ,  fipeni;  -mo 

*?  A: !??.  :'¥i^i  n*f)?V??^^,  :^^  ^^^  ^  cofltinue'.  thdf . 
commoti  pra(ai{|e^  ia  :thi^,;r/3fpp<afc,hqwiwetl> 

mi^ch  »t .iRjgr, l^i^.^pqfed; ^jr-^eerjtdby ibieixi 


*  •  li  •    « 


m.      • 
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As  to  autumnal  fowing  of  grafs-feeds^  I 
have  found)  that  it  is  much  more  precarious 
than  the  vernal,  and  flierefore  would  never 
recommend  it  but  in  cafes  of  great  neceiBty ; 
wheti  a  Sefler  cvii  buf  ht  to  be  preferred  to  a 
greater. 

'  With  regard  to  the  kinds  of  grain  with 
which  grafthfeeds  may  be  fowed  ^—Barley 
is,  in  general,  the  beft,  as  the  ground  4s 
ufuaHy  well  prepared  for  that  crop,  and  the 
feafoa  of  fowing  it  anfwers  very  weH  for 
grafs*feeds.  Oats  ace  not  fo  proper,  in  ge- 
neral ;  although,  when  the  ground  is  very 
well  prepared  for  them,  the  grafs  will  fuc* 
ceed  extremely  welli;  but  it  •ought  never  to 
be  fowed  with  wheat,  excepting  in  cfafei^  of 
fiec^fljty,  as  it  oftener  fails  in  this  way  than 
in  any  other ;  although  I  have  known  k 
fometimes  to  fucceed  extremely  weH. 

The  circumftances  tieceffary  to  be  attend- 
^  to  for  making  the  feeds  vegetate  kin^y 
f^hen  fowed,  are,  in  general,  To  obvious,  as 

Hh  tQ 
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tfo  be  tsSxlj  dilliriguiflied  by  any  one  who 
9ttentively  confiders  the  fubjeft.  The  feeds 
are,  for  the  moft  piirt,  fnfHill,  and  therefore, 
require  the  mold  to  be  pretty  fine,  that  th$y 
may  not  be  covered  too  deep  by  HWmg  be- 
low, or  be  fcorched  up  by  lying  above  great 
clod8.-^*«Like  every  other  feed,  they  require  a 
due  degree  of  moiftwe  to  caufe  them  vege- 
tate,  and  therefore  ought  never  to  be  left 
expofed  to  the  rays  of  the  fun,  v^ithout  being 
covered }  as,  ualefs  a  tra£t  of  rainy  weather 
comes  immediately  after  fowing,  mamy  €£ 
the  £beds  will  he  deft  toyed.  On  ibis  ac« 
count,  it  is  always  neceflary  to  harrow  the 
ground  iinmediately  after  fowing  with  a  light 
clofe  toothed  harrow,  which  fbould  be  kept 
for  that  purpofe;  and  fometimes  a  gentle 
rolling  1$  pC  ufe  after  that,  efpecially  upon 
light  fpungy  ground :  But  no  one  circum-* 
ftance  fo  effedually  infures  the  vegetating 
df  thefe  fmall  feeds^  as  fowing  them  as  fqpn 
as  poSbie  after  the  ground  is  ploughed ;  as 

the 
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the  moderate  moifture  that  new  tu^n^  VLp 
ground  always  has  wheA  it  is  ih  good  o^er^ 
fcctns  tbr  be  mort  peculiarly  firteiior  pro- 
moting the  vegetation  of  every  kihd  df  feed, 
than  that  ^hich  may^  irifc  troiil  aftfy  o^ef 
caure  whatever.  On  which  accdiiitf^  tvety 
indiiftfious'  farmct  witt  take  ckre  to  ^event^ 
ad  much  as  poflibfe,  the  Withenng^  o£  thtf 
gfbtihct  after  ploughltig;  h  as  no*  ta^  l©r©  the 
benefitof  this  ditumfedee. 

Before  I  quit  this  fubjed,  it  may  not  per^ 
haps  be  improper  to  obferve^  that  the  farmer 
is  more  abundantly  repaid  for  an  extraordi-* 
nary  drefling  as  a  preparation  for  a  crop  of 
grafs,  than  for  altnofl:  any  other  crop  that 
he  can  fow ;  and  that,  of  confequence,  it  is 
always  good  oeconomy  to  lay  down  rich> 
and  not  poor  ground,  to  grafs.  It  is  like* 
wife  of  the  utmoft  confequence  to  have  the 
ground  as  free  as  poilible  from  perennial 
weeds  ;  fo  that  it  ought  not  only  to  be  rich, 
but  clean  alfo,  if  you  wi£h  to  have  a  very 

fine 


244         OF    SOWING,    &c 

fine  crop  erf  grafsr  This  I.  the  rather  takC' 
nptiee  of  here,  becaufe  I  know  that  it  is  a 
pradice  pretty  general  in  many  parts  of  the 
kingdom,  to  lay  only  fuch  fields  into  grafs 
as  are  in  fuch  bad  order  as  to  carry  very 
poor  crpps  of  grain,  without  any  fort  of  pre- 
paration whatever ;  the  bad  oeconomy  of 
which  praftice  they  would  foon  be  convin- 
ced of,  if  they  wodd  only  be  perfuaded,  for 
once,  to  try  one.4.iredly  oppofite  to  itr 
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ESSAY        V. 


Qa  Hax-^MaJ^INg. 


Hay  not  to  be  allowed  to  tie  in  the  ftvatbe 
after  it  is  cut. — A  particular  method  of 
making  hay  defcribed^  that  has  been  long 
fraSlifed  by  the  author  nvith  fuccejs. — Ad^ 
vantages  attending  this  method  of  hay^^ 
makvng.-^^Hay  much  damaged  by  a  very 
flight  degree  of,  moijlure  after  it  is  cut,*-^ 
Cautions  to  be  attended  to  in  this  method  of 
winning  hay. — It  isy  in  a  particular  man* 
nerj  recommended  to  thofe  who  intend  to 
fave  rye^grafs  feed. 


BEFORE  artificial  graflee  were  introdu* 
ced  into  tbis  ifland,  hay-tnaking  was 
«  very  tedious  aed  troublefome  operation* 
pDt>  as  the  grftiTes  now  ulually  cultivated  for 

yielding 


248      ON    HAY- MA  KING. 

yieldiog  hay  aw  not  (b  foft  and  fucculept  as 
the  natural  meadow-grafTes,  in  general,  we 
have  it  in  our  power  greatly  to  fhorten  that 
operation,  and,  at  tlie  fame  tiihe,  keep  our 
hay  much  fweeter  than  it  would  be  if  treat- 
ed after  the  old  method.  For  the  fake^ 
therefore,  of  fuch  as  may  not  be  well  ac- 
quainted with  the  bed  method  of  making 
hay  from  artificial  grafles,  (I  chiefly  mean 
rye-grafs  and  clover)  I  ftiall  here  fubjoin  an 
account  of  a  very  fimple  mode  of  pradice  in 
this  refpeft,  that  I  have  foUowed  for  many 
years  with  the  greatefl  fuccefs. 

Inflead  of  allowing  the  hay  to  lie,  as  u- 
fual  in  moft  places,  for  fome  days  in  the 
fwathe  after  it  is  cut,  and  afterwards  alter- 
nately  putting  it  up  into  cocks,  and  fpread-^ 

ing  it  out,  and  tedding  it  in  the  fun,  which 

* 

tends  gre^itly  to  bleach  the  hay,-rextales  ifs 
natural  juices,  and  fubjeds-  it  very  much  to 
the  danger  of  getting  rain,  and  thus  runs  a 
great  riik  of  being  made  good  for  little,  I 

make- 
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*  » 

make  it  a  general  rule,  if  poflible,  never  to 
cut  hay  but  when  the  grafs  is  quite  dry ; 
and  then  make  the  gatherers  follow  clofe 
upon  the  cutters, — putting  it  up  immediate- 
ly into  fmall  cocks,  about  three  feet  high 
e4ch,  when  tie^  put  up,  and  of  as  fmall  a 
diameter  as  they  can  be  made  to  ftand  with ; 
d ways  giving  each  of  them  a  flight  kind  of 
thatching,  by  drawing  a  few  handfuls  of  the 
hay  front  the  bottom  of  the  cock  all  around^ 
and  laying  it  lightly  upon  the  top,  with  one 
of  tht  ends  hanging  downward.     This  is 
done  wijh  the  utmoft  eafe  and  expedition ; 
and,  when  it  is  once  in  that  ftatCt  I  coniider 
my  hay  as,  in  a  great  meafure,  out  of  dan- 
ger..   For,  unlefs  a  violent  wind  fhould  rife 
immediately  after  the  cocks  are  put  up,  fo  a^ 
to  overturn  them,  nothing  elfe  can  hurt  the 
hs^y;  as  I  have  often  experienced  that  no 
rain,  however  violent-,  ever  penetrates  into 
thefe  cocks  but  for  a  very  little  way.     Anil, 
if  they  are  dry  put  up,  they  never  fit  toge- 

I  i  ther 
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ther  fo  clofely  as  to  heat ;  although  they  ac- 
quire, in  a  day  or  two,  fuch  a  degree  of 
firmnefs,  as  to  be  in  no  danger  of  being  o- 
verturned  by  wind  after  that  time,  unlefs  it 
blows  a  hurricane,. 

In  thefe  cocks,  I  allow  the  hay  to  remain 
until,  upon  infpeftion,  I  jijdge  that  it  will 
teep  in  pretty  large  tramp-cocks^  (which  is 
ufually  in  one  or  two  weeks,  according  as 
the  weather  is  more  or  lefs  favourable),  when 
two  men,  each  with  a  long  pronged  pitch- 
fork, lift  up  one  of  thefe  fmall  cocks  be- 
tween them  with  the  greateft  eafe,  and  carry 
them,  one  after  another,  to  the  place  where 
the  tramp-cock  is  to  be  built  * :  And  in  this 
manner  they  proceed  over  the  field  till  the 

whole  is  finilhed* 

The 

*  If  the  bay  is  to  be  carried  td  any  confiderable  di- 
ftance,  this  part  of  the  labour  may  be  greatly  a« 
bridged,  by  caufing  the  carriers  take  two  long  Ricksp 
of  a  fufficient  ftrengtbj  and,  having  laid  them  do^i^a 
by  tbe  fmall  cocks  parallel  to  one  another^  at  the 

diftance 
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The  advantages  that  attend  this  method- 
of  making  hay  are,  that  it  greatly  abridges 
the  labour;  as  it  docs  not  require  above  the 
<Mie  half  of  the  work  that  is  neceflary  in  the 
old  method  of  turning  and  tedding  it ; — that 
it  allows  the  hay  to  continue  almoft  as  green 
as  when  it  is  cut,  and  preferves  its  natural 
juices  in  the  greatcft  perfe£J:ion.  For,  unlefs 
it  be  the  little  that  is  expofed  to  the  fun  and 

■ 

air  upon  the  furface  of  the  cocks,  which  is 
no  more  bleached  than  every  ftraw  of  hay 
iaved  in  the  ordinary  way,  thtf  whole  is 
dried  in  the  moft  flow  and  equal  manner 
that  could  be  deiiredf  And,  lajily^  that  it  is 
thus,  in  a  great  meafure,  fecured  from  al- 
moft the  poffibiljty  of  Ijeing  damaged  by 
rain. 

This 

^iftai^je  of  one  and  a  half,  or  two  feet  afunder ;  let 
them  lift  three  or  four  cocks,  one  after  another,  and 
place  them  carefully  above  the  fticks,  and  then  carry 
them  all  together,  as  if  upon  a  hand-barrow,  to  the 
j>lace  where  the  large  rick  is  to  be  built* 


/ 
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This  laft  circumftance  deferves  to  be  much 
more  attended  to  by  the  farmer  than  it  Uf- 
fually  is  at  prefent  j  as  I  have  feen  few  who 
are  fufiiciently  aware  of  the  lofs  that  the 
quality  of  their  hay  fuftains  by  receiving  a 
flight  fhower  after  it  is  cut,  and  before  it  is 
gathered  ;  the  generality  of  farmers  feeming 
to  be  very  well  fatisfied  if  they  get  in  their 
hay  without  being  abfolutely  rotted ;  never 
paying  the  leaft  attention  to  its  having  been 
feveral  times  thoroughly  wetted  while  the 
hay  was  'making.     But,  if  thefe  gentlemen 
will  take  the  trouble  at  any  time  to  compare 
any  parcel  of  hay  that  has  been  made  perr 
fedly  dry,  with  another  parcel,  from  the 
feme  field,  that  has  received  a  fhower  while 
•  in  the  fwathe,  or  even  a  copious  dew,  they 
will  foon  be  fenfible  of  a  very  manifeft  dif- 
ference between  th?m  j  nor  will  their  horfes 


or 


ON    HAY^MARINO.       253 

or  cattle  ever  commit  a  miftakc  in  chufing 
between  the  two  ** 

J^et  it  be  particularly  remarked,  that,  in 
this  mauixcr  of  making  hay,  grat  oarq  muft 
be  taken  that  it  be  dry  when  firft  put  into 
the  cocks  ;  for,  if  it  is  in  the  leaft  degree 
wet  at  that  time,  it  will  turn  inftantly  moul- 
dy, and  fit  together^  fo  as  to  become  totally 
impervious  to  the  air,  and  will  never  after- 
wards 


*  (  have  met  with  fereral  gtentlemea,  ui  Soot^nd 
who-  hsofc  complalAed,  tha(  they  found  it  impcSLble 
ever  to  get  their  clover  hay  to  look  like  that  they  roet 
with  in  London, — as  the  leaves  were  always  of  a 
dark  tobacco-like  colour,  and  parted  from  the  ftalls 
with  tbe  ilighteft  handling,  inllead  of  being  of  a 
dark  dive  greeiji,  and  foft  and  pliable  to  the  toui^^ 
and  npt  readiJy  fcparable  from  the  ftalks.    Thia  dif- 
,  fcrence  is  entirely  occafioned  by  the  winning  :   For, 
if  clover  is  allowed  to  be  wetted  after  it  is  cut,  it 
will  infaHJbly  be  brown  and  brittle ;  but,  if  it  has 
hcatk  o^efiilly  prefefvcd  from  moifture,  and  flowly 
,    made  into  hay,  it  is  tough  and  pliable,  and  retains 
its  greennefs  in  fome  degree. 
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wards  become  dry,  till  it  is  Q)read  out  to  the 
fun.  For  this  reafon,  if  at  any  time,  during^ 
a  courfe  of  good  fettled  weather,  you  fhould 
begin  to  cut  in  the  morning,  before  the  dew 
is  o£F  the  grafs,  keep  back  the^  gatherers 
till  the  dew  is  evaporated,  allowing  that 
Nwrhich  was  firft  cut  to  lie  till  it  is  dry  before 
it  is  cocked.  In  this  cafe,  you  will  almpft 
always  find,  that  the  uncut  grafs  will  dry 
fooner  than  that  which  has  been  cut  when 
wet ;  and,  therefore,  the  gatherers  may  al- 
ways begin  to  put  up  that  which  is  frefh 
tut  before  the  other ;  which  will  ufually  re- 
quire two  or  three  hours  to  dry  softer  the 

new  cut  hay  may  be  cocked. 

And  if  at  any  time,  in  cafe  of  neceflity, 
you  fhould  be  obliged  to  cut  your  hay  be- 
fore it  is  dry,  the  fame  rule  muft  be  obfer- 
ved,  always  to  allow  it  to  remain  in  the 
fwathe  till  it  is  quite  dry :  But,  as  there  is  al- 
ways a  great  rilk  of  being  long  in  getting  it 

upt 
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Up,  and  as  it  neveri  in  this  cafe,  wins  ^  To 
kindly  as  if  it  had  been  dry  cut,  the  farmer 
ought  to  endeavour,  if  poffihle,  in  all  cafe^ 
to  cut  his  hay  only  when  dry,  even  if  it 
ihould  coft  him  fome  additional  expence  to 
the  cutters,  by  keeping  them  employed  at 
any  other  work,  or  even  allowing  them  to 
remain  idle,  if  the  weather  fhould  be  va- 
riable or  rainy. 

But  if  there  is  a  great  proportion  of  clo** 
ver,  aiKl  the  weather  fhould  chance  to  be  dofe 
and  calm  at  the  time,  it  may,  on  fome  oc- 
cafions,  be  neceflary  to  open  thefe  cocks  a 
little,  to  admit  fome  frefih  air  into  them ; 
in  which  cafe,  after  they  have  ftood  a  day 
or  two,  it  may  be  of  great  ufe  to  turn  thefe 
cocks,;  and  open  them  up  a  little,  which 
ought  to  be  done  in  the  driefl:  time  of  the 

dayj 

*  By  winning  hay,  is  meant  the  operation  by 
which  it  brought  from  the  fucQuIent  {late  of  grafs 
to  that  of  a  dry  fodder. 
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day  }  the  operator  taking  that  part  of  eadb 
cock  wHith  was  the  tt^i:  ttnd  with  itHfonh^ 
ing  the  bitfe  of  it  oeW  onef  ih  that  (he  part 
wMoh  waS'  ihoft  ekpofcd  to  the  air  beocones 
e^chided  from  it,  and  that  which  w^  uil^ 
dehnoft  comes  to  be  piaced  upon  tbe  wpy 
6>  as  to  .make  it  all  dry  ag^equaliy  as  pof- 
iible. 

If  the  bay  has  not  been  daioip  when  it 
mit%  ficft  pot  up^  the  cock  may  lie  inime- 
4iiat^ly^^i(hcdioilt  at  idtofe)  hv^  4f  itiisat  atU 
jvet,  it  wiU  bp  of  igreaf  ,ufe  to  turn  oVer  oa^ 
lyBit  Uttk;^  the  topofike  Qock  at  firfty  atid^ 
leavii^  It.iai.th^t  fiafie^to  dify  k  litde,.  |iix>- 
-^tbd  to  dnothcSr,  and  a  third,  and  fdorfb, 
&c^  treatiog  eadi  la.  the  Atsiie  way )  going 
0n  in  that  I  maatieri  till  yoa  find  that  the 
iflfide  q£  f he  firfl  opdnedt  cock  is  fiiffidit|Mrly 
^riedy  when  it  will  be  proper  to  return  to 
it,  turning  over  a  little  more  of  it,  till  you 
come    to    what  is  ftill  damp,    when  you 

leave 


*•  \ 
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leave  it  and  proceed  to  anotHer,  arid  fo  oa 
round  the  whole;  always  returning  afrefh, 
till  the  cocks  are  entirely  finiftied.     This  is 

the   beft  way  of  faving  your  hay,  if  you 

'  .  .  >       •  .    ^     •    .    , » >  ■   ■  , 

have  been  under  the  rieceffity  of  cutting 

it   while   damp  ;  but  it  is  always  beft  to 

,  .     •  ■  ,  ,  .   •  __ 

guard  againft  this  inconvenience,  if  poffible. 
Although  1  am  convinced  that  this  me- 
thod of  making  hay  is,  in  all  cafes,  the  beft 
that  ever  1  have  Heard  of,  yet  it  is  in  a  more 
efpecial  manner  worthy  df  bbiiig  recom- 
inended  to  fuch  as  intend  to  fave  the  feed  of 
rye-gfafs;  as,  in  that  cafe,  it  is  attended 
with  many  arid  great  advantages.  Every 
one,  who  is  in  the  leaft  acquainted  with  this 
fubjedl,  knows,  that  this  kind  of  gfafs  is  fb 
very  apt  to  flied  it^  feeds,  that,  if  the  hay 
18  allowed  td  lie  in  the  fwathe  till  it  is  dry, 
a  very  great  proportion  of  the  feed  will 
Inevitably  be  loft  by  the  rieceffary  handling 
when  it  is  gathered,  however  carefully  this 
ttaty  be  done; 

kfc  To 
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To  avoid  this  inconvenience,  Ihave  knowr* 
feveral*  fai*iners  wha  have  thought  it  wortli^ 
the  expehce  of  caufing-  it  tor  be  gathcred* 
im  mediately  after  the  cutters,  and  thenr 
bound  up  Hita  fhea^ves*,  aird  put  up  in- 
to ftbobs  (fhocks)  like  cofi^  filF  it  is  tho-' 
Fough^y  dried ;  for,  by  beitig  in  this:  ftatc^ 
more  eafily  lifted  than  when  it  is  qoite  loofe^^ 
lefs  of  it  win  be  bft  in  carrying  td  be  thfefli-- 
ed. 

Bur,  not  to  menfron  the  cxpentre  rtecefiari-^^ 
Jy  attcndrng  this  pradfce",  k  h  Hkewife  at-^ 
tended  with  another  inconvenience,  wb?cb 
fubje£ts  the  farmer,  an  many  occafions,  tb  a 

w 

greater  lofs  than  h^  wooM  fiHlairr  by  hand- 
Fmg  in  the  ordinary  way.  For,  if  ft  fhoufd' 
chance  to  come  st  tra6l  of  nrfny  weatker* 
whefnr  it  id-  ift-  the  ft€)ok,  the  wliole  of  the  hay 
i^^at^of^^  drenched  with  w^atjcr;  aud,  ?f  it* 
contiivuea  vret  fop  any  feng^h  of  tioie,  the- 
feed  quickly  lofes  its  cakHM*^,  aad  becomes' 
mufty^  and  even  begins  to  ^row  before  it  can' 

be 
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be  threftied  out  j  fo  that  both  the  hay  and 
die  feed  will  be  totally,  or  in  a^reat  meafure 

loft. 

But,  in  the  mode  of  praAice  here recom^- 
mended,  all  the  benefit  that  could  be  expec- 
ted from  this  procedure  is   fully  obtair^ed, 
And    the    inconveniencies    attending  it  en- 
tirely avoided.     For,  by  putting  it  into  the 
focks  as  fodn  as  it  is  cut,  while  the  feed 
adberes  more  firmly  to  the  hay  than  after 
it  is  dry,  little  is  (haked  off  by  the  gather* 
ing  ;  and  ftill  lefs  is  loft  in  carrying  it  to  the 
place  where  It  is  to  bethrefhed  (which  ought 
to  be  in  the  field  at  the  place  where  a  tramp-* 
Cock  is  intended)  in  this  way,    than   when 
bound  up  into  fheaves.    And,  as  thefe  cocks 
refift  tbe  rain  perFedly  well,  the  feed  or  hay 
are  m  no  danger  of  being  fpoilcd  by  rainy 
weather,  if  it  (hould  chance  to  come  after 
they   are  once  put  up*      And,    befides,  as 
the  hay  is  not  thus  fo  much  expofed  to  the 
Hr^tber,  it  is  not  nes^r  fo  much  fpoilcd  in  its 

colour^ 


I     I 
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colour,  or  dried  in  the  nvininjr^  as  it  is  in  the 
ufual  method.  On  all  which  accounts,  I 
deem  it  by  far  the  moft  eligible  method  of 
faving  this  kind  of  grafs-feed. 

The  truth  of  thefe  remarks  I  had  an  oppor- 
tunity  of  experiencing  this  very  year  1772  ; 
the  latter  part  of  the  hay-feafon  having  pro- 
ved  extremely  rainy,  infomuch  that  ^  very 
good  and  experienced  hufbandman  of  my  ac- 
quaintance,  who  took  the  former  method  of 
faving  his  grafs-feeds,  had  them  fo  much  fpoilcd 
by  the  rain,  and  his  hay,  at  the  fame  time,  fo 
muqh  damaged  by  it,  that  he  wasafhamed 
to  offer  either  of  them  to  fale  r  whereas  mine, 
which  were  treated  in  the  manner  I  now  re-^ 
commend,  were  both  as  fweet  and  whole- 
fome  as  any  good  judge  could  wifti  them  to 
be  :  My  hay,  in  particular,  being  as  greeii 
and  fucculent  as  any  hay  got  in  the  ufual 
method  is,  even  when  it  is  not  threflbed. 

I  >  '  '  .•■'■#  i 

\ 
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ADVERTlSfiMENft; 

Tli:^  nature  ofthefu^eH  difcuffedtn  th6 

foUoivittg  Ejfay^  necejfarily  required  that  it 

fhould  he  treated  in  a  more  fcientijic  manner 

than  any  of  the  others.     The  Author  has  en-^ 

deai^oured  to  render  it  as  perfpicuous  as  pqf^ 

Jihle ;  hut  is  afraid  thai^  to  thofe  nvho  may  «^- 

.  ^er  have  been  verfatit  iti/iudies  of  this  fort ^  it 

* 

may  filU  i^  fome  places^  appear  a  little  ah^ 
flrufe.- — On  this  occafion^  he  hopes  to  meet 
tvith  the  indulgence  of  thofe^  nvho  think  no 
exertion  of  mind  improperly  befloived  ivheri 
it  is  in  the  purfuit  of  ufeful  knonvledge. — 
Others^  ivho  do  not  care  to  engage  in  intricate 
difcujjions  of  any  fort ^  he  ivould  advife  to  pafs 
over  this  EJfay  entirely  \—or^  at  leaji^  the  firft 
part  of  it.  The  reafonsy^  ivhat  is  advanced 
in  thefecond  part  ivill  not  indeed  be^  in  that 
eafe^fo  clearly  feen;  hut  the  praiiical farmer^ 
if  not  thoroughly  inftruded  hy  that\  may  at 
leaji  he  dire<3jed  to  ivhat  he  ought  to  do. 
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UICK-LIMEisa  calxj  or  a  very 
fine  powder^  obtained  by  burning 
marble,  chalk,  or  iime*flone«  and  afterwards 
throwing  water  upon  it. 

This  powder,  when  newly  burnt,  Is  fo-^ 
lubie  *  in  water ;— is  capable  of  being  form-^ 
ed  into  a  firm  tementj  if  properly  mixed  up 
With  Water,  aiid  is  poflefled  of  many  other 
peculiar  qualities  that  it  is  unneeeiTary  herd 
to  enumeirate; 

t  i  But» 

^  Capable  of  being  difiblveci. 

To  avoid  difagreeable  circumlbciitibh,  I  fliall  be 
/)biiged,  iri  this  Effay,  to  employ  \fome  technical 
terms  not  commonly  underftood ; — but  ihali  explain 
their  meaning  as  I  go  along; 
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But,  if,  this  powder  has  beep  expofed  to 
the  influence  of  the  air  for  fome  time,  it  ia 
found  to  be  no  longer  capable  of  being  dif- 
folved  in  water; — it 'has  become  incapable  of 

being  formed  into  a  cement,  and  has  loft  ma- 
ny of  the  other  peculiar  qualities  fw  which  it 
was  at  firft  remarkable. 

In  common  language,  this  powder  is  ufu- 
ally  diftinguiflied  by  the  name  of  Lime  {im- 
ply.   But^  in  the  language  of  philofbphic 

precifion,  it  is  called  Quick-Lime,  fo 
long  as  it  remains  foluble  in  water,  and 
capable  of  being  ufed  as  a  cement.  After  it 
.lofes  thefe  properties,  it  is  diftinguifhed  by 
the  name  of  Effete  lime* 

In  either  of  thefe  ftates,  it  is  employed  by 
the  farmer  as  a  manure.  And,  as  it  is  the 
manure  of  moft  univerfal  utifity  that  has 
yet  been  difcovered,  its  nature  and  quali- 
ties deferve  to  be  very  particularly  invefti- 
gatedi 

Tie 
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The  defign  of  this  Eflay  is  to  point  out 
fome  of  the  peculiarities  that  conftitute  the 
excellence  of  this  fubftance  as  a  manure,  and 
as  a  cement.  And,  as  \yhat  may  be  faid  of 
it,  as  a  manure,  will  be  better  underflood 
after  its  nature,  as  a  cement,  has  been  ex- 
plained, it  will  be  neceffary  to  confider  it  firft 
in  that  point  of  view. 


PART 


PART     FIRST, 


Of  QpckJime  as  a  CemeEifu 

§1, 

¥]F  lime-^ftonej  or  marble*  be  pxpofed  to  this 
*  adion  of  ^  pretty  intpnfe  %e  for  9.  fufc* 
lifient  length  of  time,  its  colour  is  altered, 
find  its  weight  confiderably  diminifhed  ;  but 
it  retains  its  former  figure  and  dimenfions. 

In  this  ftate  of  burnt  ftone,   it  i$  in  many 
places  diftinguifhed  by  the  aame  of  Im^ 
Jhelis^  or  Jhell^lime^  or  fimpij Jhelis, 

If  water  bje  thrown  upon  thefe  Um^'JhelUt 
»  coQfideciibk  ^eat  \%  ia  a  Qxont,  tm&  g^Q^ 
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rated  ;  the  burnt  ftones  begin  to  crack  and 

fall  afunder,  and  the  mafs  encreafes  in  bulk 

as  it  gradually  crumbles  down,  or  falls^  as  it 

is  more  commonly  faid^  into  a  fine  powder  ; 

which  is  always  of  a  white  colour,  whatever 

was  the  colour  of  the  fione  before  calcina^ 

tion  *• 

This  powder  is  called  Jlacked  lime^  or  fim* 

ply  lime ;  and  the  operation  that  reduces  it 

fyom  Jhells  to  this  ftate,  is  cdiXtdJlaking. 

§  3- 

If  this  powder  is  intimately  mixed  with  as 
much  water  as  reduces  it  to  the  confiftence 
of  a  thin  pafte,  and  afterwards  dried,  it  con- 
cretes into  one  coherent  mafs,  which  adheres 
to  ftones,  or  other  unpoliflied  bodies,  very 

firmly ; 

•  Calcination  5s  the  operation  by  'which  any  folid 
coinpa£t  body  is,  by  means  of  fire,  reduced  from  its 
former  coherent  ftate,  to  that  of  a  dry  incoherent 
powder,  whicb  is  called  a  cal:^. 
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firmly ;  and  thus  it  becomes  a  proper  cemeot 
for  building  walls  of  any  fort. 

After  this  pafte  has  been  once  fully  driedi 
it  becomes  indifToluble  in  water^  fo  as  never 
to  be  foftened  by  the  moiflure  of  the  air ;  on 
which  account  it  greatly  exceeds  clay,  or  any 
other  cement  that  can  be  eafily  obtained. 

This  cement,  when  compofed  for  building 
walls,  is  called  mortar.  When  intended  to 
be  applied  only  as  a  fmooth  coating  upon 
the  furface  of  any  place,  without  being  mix- 
ed with  flones,  it  is  called  in  this  country 
fimply  prqfter. 

§  4- 

It  has  been  found  by  experience,  that  the 
cement  made  of  lime  that  had  been  obtained 
from  a  lime-ftone  that  confided  of  pure  cal^ 
careaus  *  earth  alone,  without  any  propor- 
tion 

*  Calcareous  is  a  genefd  term  denoting  all  thafe 
fubftances  that  confift  of  the  matter  of  which  lime 

may 
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tion  of  fand,  nevef  attained  any  great  degf 66 
of  hardnefS)  but  remained  a  foft  crumbier 

inafs,  that  might  be  eafiljr  broke  down  by 
any  fmall  force  applied  to  it. 

And,  on  the  contrary,  if  the  original  lime* 
ftone  contained  a  very  lirge  proportion  of  fahd* 
the  cement  made  of  it  alotie  was  a  much 
harder,  firmer,  and  more  durable  fubftance. 

And,  as  it  was  difcovered  that  the  pureft 
lime  might  be  rendered  a  very  firm  cement 
by  the  addition  of  a  due  proportion  of  clean 
hard  fand,  the  practice  of  niixing  fand  with 
lime,  when  intended  for  mortar,  came  to  pre- 
vail very  univerfally. — ^The  oldeft  lime-built 
walls  that  are  now  to  be  found,  clearly  fhow 
that  this  pradice  has  been  adopted  before 
thefe  were  built* 

But 


may  be  made^  in  whateter  (late  It  may  be  foutid 
>kvhcther  alone--or  mixed  with  other  fubftaoces,  that 
prevent  it  from  being  reduced  to  powder  after  cald' 
nation* 
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'  Biit  it  ftill  remains  a  deftderatum^  to  afcer- 
itain  the  due  proportion  of  fand  ;  as  authors, 
as  well  as  praCHcal  ihafons,  differ  very  much 
from  one  another  as  to  this  particular. 

They  likewife  differ  very  much  in  their 
directions  about  the  mode  of  mixing  the  ma- 
terials, and  of  applying  the  cement ; — fome 
modern  authors,  efpecially,  attributing  ama- 
zing (^edtS'to  a  fmall  variation  inthefe  par^ 
ticulars,  while  others  deny  that  thefe  circum* 
llancc?  have  any  fenfible  effedJ:  on  the  dura- 
bility or  firmnefs  of  the  cement. 

Thefe  different  and  contradictory  opinions 
feem  to  arife  from  an  imperfeCt  knowledge 
of  the  nature  «f  qufck*  lime,  and  the  varia- 
ttons  it  may  admif  of :  For  thefe  variations' 
are  fo  very  |;reat,  as  to  render  it  impoffible 
to  giv^  any.  gieneral  rules  that  can  poilibly 
apply  in  all  cafes»  It,  therefore,  behoves 
thofe  who  wifli-to  attain  atly  confiftehcy  of 
khowliidge  oh  this  fubjed,  to  endeavour, 
firfl:  to  afcertain  the  circuin^litftaiccB  that  tendfer 

Mm  cal- 
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calcareous  fubftances  capable  of  becoming  a, 

cement  at  alU  and  then  to  trace  the  feveral 
changes  that  may  be  produced  upon  it  bjr 
other  extraneous  caufes.       ^ 

This  I  (hall  endeavour  briefly  to  do. 

^  Lime-ftone  and  marble  are  nothing  elfe 
than  a  calcareous  matter  chryjlallized'^^  and 
affume  different  appearances  according  to 
accidental  circumftances  that  have  occurred 
at  the  time  of  their  original  formation. 

ift,  The 

*  Saline  fubftances,  when  diflblved  in  water,  and 
putintopropcrcircumlinces for  thatpurpofe^feparate 
from  the  water,  zn^Jboot  into  regular  figures,  which 
affume-difP'ient  forms,  and  are  more  or  lefs  tranfpa- 
rent  according  to  the  different  nature  of  the  falc^ 
as  nitre,  alum,  &c.^^.  'Ihefe  regular  traiifparent  bo* 
dies  are  properly  called  cbryfi als. -^Htncc  every  bo- 
dy in    nature  that  aflpmes  a  form  and  appearance 

^  ^iiar  to  thcfe,  and  is  produced  in  the  fame  manner^ 

'Uizid  to  be  cirjlfiallizcd. 


A'S    a    cement.        27^ 

I  ft,  The  more  perfeft  thefe  chryftals  are, 
the  harder  and  more  compad  will  the  ftoae 
be  that  confifts  of  them.    - 

ad,  The  fmaller  the^proportion  of  extraneous 
matter  that  is  entangled  among  thefe  chry«» 
fials,  the  purer  and  finer  will  the  lime  be 
that  is  made  from  the  ftone  of  which  they 
confift. 

From  a  variation  in  one  or  other,  of  thefe 
two  particulars,  arifeall  the  varieties  of  calca^ 
reous  matter,  that  can  be  converted  intolime: 
which  varieties  may  be  diftinguifhed  from  one 
another  by  the  following  particulars. 

I  ft.  When  the  calcarequs  matter  is  pure^ 

and  perfectly  chryftallized  J. when  it  aflumes 

•  »••'»     »-      «        ... 

a  clear  and  fomewhat  transparent  appearance, 
and  is  found  in  regular ^r^/^,  without  many 
fiftures,  it  is  then  called  marble. 

2d,  When  the  calcareous  matter  is  pure^  but 
the  chryftallization  lefs  perfedl,  tho*  in  regu- 
lar ftrata,  it  ftill  obtains  the  ns^me  of  marble  ; 
buti  as  it  is  more  opaque,  and  lefs  compact 

than 


<fkaQ  the  former,  it  is  reckoned  ltf&  rahiable, 
ftnd  coarfer. 

3d,  When  the  calcareous  matter  is  ftitt 
pretty  pure,  but  haftily  concreted  into  an  u- 
niform  mais,  without  having  been  in  a  ftate 
that  permitted  it  to  chryftallize,  or  to  fubfide 
Into  regular  ftrata,  it  is  called  chalk ;  which, 
when  reduced  to  a  powder,  without  calcina"- 
tion,  is  called  njuhitenihg. 

4th,  When  the  chryftals  are  tolerably 
perfeft,  but  have  had  a  confiderable  propor- 
tion of  fand  entangled  among  them,  it  is  no 
longer  called  marble,  but  limc-Jlone.  And  this 
is  more  or  lefs  pure^  or  aflFords  a  richer  or 
poorer  lime,  as  it  contains  a  greater  or  fmall- 
er  proportion  of  calcareous  matter ;  and  is 
more  or  lefs  bard  according  to  the  degree  of 
perfedion  of  the  chryftals. 

Even  the  pureft  calcareous  matter  perfeft-, 
ly  chryftallized,  is  called  lime-ftone,  and  not 
marble,  when  it  confifts  of  fmall  pieces  that 
have  hot  been  concreted  into  regular  JUrata. 

5thi  Wheo 
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jfth,  When  Ac  csflcareom  m:irtter  %s  petw 
ffedly  pure,  -wd  -flict  mto  fmaHer  chl^ftal§ 
of  a  tranfparent  Wfcfftenefe,  it  is  called  j^drr> 
«r-atid,  in  other  cxtcutn&SLttce&j  Jlalidliees. 

6th,  Whcfithc  calcircons  matter  haa'beeft 
formed  by  nature  as  a  ct)vefiiig  fw  aiiitnalsK 
St  is  called  /hell ;  in  wliith  clafs  inay  be  in*- 
eluded  cordis  and  coratTines. 

Thefe  are  all  the  fubftances  that  have  hi- 
.heno  I«en  employed  for  ■nd.ing  lime,  the 
Other  varieties  of  calcareous  matter, — -(thsit 
I  may  bring  them  all  under  one  view,  and 
point  out  their  eifential  diftindtiohs,)  afe  a$ 
follow  : 

7th,  When  the  calcareous  matter^  while  in 
its  fluid  date,  has  been  abforbed  into  a  bed  oi^ 
clayey  matter,  and  with  it  concreted  into  an 
unifotm,  cotapadl,  unchryftallized  mafs,  it 
has  been  denominated  marki — which  is 
more  or  lefs  fure^  according  to  the  proportion 
of  cilcareoiu  matter  it  contains,  and  more  or 

lefs 
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Isfs  hqrd^  acc'ordiag  to  the  nature  of  the  jla  jr, 
and  the  proportion  of  fand  that  may  have 
been  jnixed  with  it.     Andy 

8th,  When  Jhells^  by  the  lapfe  of  time, 
and  by  long  tnaceraciag  in  water,  have  loft  the 
animal  gluten  that  cemented  them,  and  are 
grumbled  down  to  a  fine  whitiih  powder, 
they  are  denominated^^/A^/^r/^* 

It  would  be  a  curious  difquifition  to  en^ 
quire  how  thefe  mi:  ffes  of  calcareous  mat-- 
ter  were  originally  formed  ; — How  they 
jpvere  reduced  to  a  ftate  that  rendered  them 
foluble  in  water,  which  muft  have  been 
the  cafe  before  they  could  admit  of  being 
chryftallized  ; — ^What  were  the  circum* 
ftances  that  contributed  to  render  fome  of 
thefe  chryftals  fo  much  more  perfeft  than 
others,  &c.  &c.-'^But  thefe  difquifitions, 
however  curious  they  might  be,  are  here 
omitted^  as  not  abfolutely  neceflary  for  the 
elucidation  of  our  lubject.     The  explana- 

tioA 
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ttoQ  of  the  nature  of  the  different  calcareous 
matters  .  above  given  was  neceflary  ; . .  a(f » 
without  a  knowledge  of  thefe,  it  wouldhave 
been  ioipoflible  to  have  explained,  in  a  fatis* 
factory  manner,  the  way  in  which  theiefub^ 
ftances  are  more  or  lefs  fitted  to  be  employ 
ed  as  a  cement,  or  a  manure.  n 


...  ^.tX 


To  avoid  unneceflary  repetitions,  the  reih 
der  is  defired  to  obferve,  that,  for  the  tutUr^, 
I  (hall  mention  ail  matters  that  can  be  CQfft 
verted  into  quick-lime  Under  the  name  iof 
lime-JionCy  whether  they  be  in  the  form^tif 
marble,  chalk,  or.  common  lime-ftone  ;^di>- 
fiinguifhing  either  of  thele  when  it  may  be- 
come neceilary. 

§  6.  '  '  ' 

Lime-ftone>  in  the  date  we  find  it  is  s^ 
ways  a  compound  fubflance. — in  its  puK(t 
fiate«  it  confifts  of  a  calcareous  earth,  united 

with 
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witii  a^'  cofrfido-able:  proportion  of  waters 
l^r»  f(lkie  mattcfB^  when  chryflgtUizodt  al«- 

ibfice^  the  nature  ^f^wkicU  m^  be^lftdrwardfe 

When  lime-dofie  barbeiTQ  expolbd  ^r  a 
fufiicient  length  of  time  to  the  a£tion  of  a 
l^deiitly'  inteaie  fire,  the/ wbotar '  c^  the 
wMer-  k  contained  id 43(va)x»rtt^: !l  So:  tl»M 

x£  wfasiah  the^j  am  madc^/bf  t)hfer  whole 
weigbtf  at::  l«a4*  of  the^  ^a^r^thp^cfairyftsk 
-contakiedl^ 

Mndk  as.  pcrfed  eht^ftah  alvsia7a;aM}<aih 
a  much  larger  proportion  of  vvaib^tfaan.idiofe 
that  are  lefs  perfedl*  it  follows  that,  of  two 
kinds  of  limeftone.of  dqual  purity y  that  which 
is  hardeft  and  moft  tranfparent,  will  lofe  a 
greater  ^proportiion'' of  its  weight  In  calcina- 
tioB).  than  that  which  is  fofreraiid  tooreo- 

-  paque* 
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paque.— r-Hence  marble  lofes  more  weight  by 
burning  than  chalk  *. 

N  O  Again, 

*  Such  readers  as  are  totally  unacquainted  witfr 
the  circumilances  that  are  necejSary  to  the  formation 
jof  chryftals,  in  geaeral,  will  probably  be  a):  a  lofs 
leafily  to  comprehend  the  chain  of  argumentation 
followed  here  and  in  fome  other  parts  of  this  Efiay. 
The  following  expl^natipn  wil}  make  it  mpre  int?l- 
Jigible, 

As  faline  matters^  properly  fo  called,  afe  more  eafi/- 
ly  chryftallized  by  art  than  any  others,  it  will  be  beft 
to  take  our  illuftrations  from  that  clafs  of  bodies. 

It  is  ^  property  of  falii^e  bodies,  that  they  may  a]l 
|)e  diflblyed  ip  water^ 

They  rnay  alfo  be  feparated  from  that  water, 
^nd  obtained  in  a  dry  form;  but  they  aflume  vsry 
liifieren^  appearance^,  according  to  the  nature  of  tl\c 
procefs  that  is  followed  fpr  fepar^ting  tliern  fipn;  th^t 
water,  * 

If  a  watery  fojutiop  of  any  fait  be  f^dd^nly  evapa- 
^•ated  by  means  of  fire,  there  remains  ipcbind  a  white 
i\ibftance,  fometimes  flightly  coherent,  as  in  pearl- 
^(hesji   &c.  and  fpmetimes.it  falls  into  a  powdery 

cal3^ 
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Again, — A$  fand   lofts   nothing  of    it^ 
weight  by  calci nation ,   it  lilj:ewife  folio ws, 

that, 

calx,  as  In  evaporating  a  folution  of  Glauber's  falts. 
alum,  &c. 

But,  if  the  water  be  gently  evaporated  by  a  mode- 
rate heat-^befpre  it  b^come3  a  dry  powder,  tbe  falc 
quits  the  water,  and  (hoots  out  into  regular  figure^ 
of  a  tranlparent  glafly  like  appearance,— ^which  have  * 
obtained  the  name  of  chryftals. 

Thefe  chryftals  vary  in  figure,  hardnefs,  &c.  ac- 
cording to  the  nature  of  the  falts  pf  which  they  arc 
compofed. 

But  they  all  agree  in  onercfpeft,  thsitthey  contain 
a  confiderable  proportion  of  water  united  with  the 
falinc  matter. — Some  kinds  of  fait  abforb  a  very 
large  proportion  of  water  in  this  way. — ^Chryftalli- 
zed  Glauber's  falts  contain  two  thirds  of  their 
weight  of  water. — Common  fait  does  not  contain 
near  fuch  a  large  proportion. 

Hence  it  happens  that  po  chryftals  of  any  kind  6f 
fait,  can  poffibly  be  formed,  unlefs  thefe  falts  have 
been  perfefltly  diffolved  in  water. 

And  the  perfeflion  arid  tranfparency  of  thefe  chry- 

ftals  depends  entirely  on  their  being  allowed  to  (hoot 

•» 

lei- 
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thati  in  two  kinds  of  lime-ftbne  equally  firrti 
Arid  well  chryftallizedi  the  pUrefli  or  that 

Which 

lieifurely,  iii  that  degree  of  Heat  that  is  beft  adapted 
to  the  nature  of  each  particular  kind  of  fait. 

For  it  ofteii  happens,  that  water  can  be  made  fo 
tfrflTolVc  a  touch  larger  proportion  of  fait  when  it  is 
hot  than  when  it  is  cold  ;  fo  tbat^  if  a  fblution  of 
thefe  kinds  of  falts  is  continued  in  a  confiderable 
heat,  it  will  ftill  remain  fluid,  even  after  it  has  lefs 
Water  than  would  be  neccflary  for  forming  the  chry* 
ftals,— In  which  cafe,  if  it  is  taken  from  the  fire, 
and  allowed  to  cOol,  it  fuddcnly  concretes  into  a  fo- 
lid  opaque  tiild  df  raafs"  bettveeti  a  chryftal  arid  si 
fcali — as  may  eafily  be  experienced,  by  melting  chry- 

V 

ftalHzed  Glaiiber^s  fait  in  a  fire  fliovel,  and  allowing 
it  to  cool  before  it  i^  eiltireJy  evaporated  ta  drynefs. 

The  iMt  circiimftances  contribute  to  the  forma- 
iion  of  caleftreous  mattei^s  into  cbryftais/'— and  may 
be  eafily  applied  by  the  deader.--' — ^Lime  is  the  calx 
produced  by  evaporating  the  chryftak  to  drynefs  ;— 
arid  it  onl^y  differs  from  oiAiCTjaline  calces  in  thia  re* 
fpeft,  th«t  thi^  always  retaia  the  quality  of  being,  fo' 
loble  tft'  walef|  aiid  may  be  converted  infio  a  liquid 

maf% 
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which  contains  the  greateft  proportion  of 
cakareous  naatter^  will  lofe,  in  calcination^ 
the  greateft  proportion  of  weight. 

From  thefe  fai^s,  it  appears,  that  no  rule 
can  be  given  for  afcertaining  the  proportior> 
of  weight  that  lime-ftone  lofes  by  calcina- 
tion. It  muft  vary  in  all  poffible  degrees,  ac- 
cording to  circuaiftances.r 

Lime-ftonei  befides  the  ingredients  above? 
mentioned,  contains  a  confidefable  propor- 
tions 

mafe,  aitcf  again  chryftaHizcd,  wheniever  tliat  is  adi 
miniftred  to  them  ; — whereas  it  lofes  that  quality' 
in  a  fhort  time ;  and,  if  it  has  not  been  diflfolvedanf 
again  chryftallized  in  that  fhort  fpace,  it  muft  ever 
femain  unalterably  in  the  ftate  it  chanced  to*be  iit 
when  it  ioft  its  faline  quality*-— Hence  it  appears,  in- 
all  the  diffenent  ftages  of  more  or  left  perfeft  chryftal-' 
Iization,  from  the  moft  tranfparent  fpar,  or  marble^ 
to  the  moft  opaque  chalk,— ^from  the  hardnefs  of  a^ 
Sint  to  the  loofeneft  of  an  almoft  incoherent  powdww 
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tion  of  another  fluid  that  enters  into  its  com-* 
pofition,  and  greatly  alters  its  chemical  qua-* 
lities,  to  which  philofophers  have  given  the 
name  of  fixed  air.  This  is  alfo  difentang-* 
led  from  the  ftone^  and  difperfed,  in  the  aA 
of  calcination  }  as  has  been  demonftrated  by 
the  very  ingenious  Dr  Black  of  Edinburgh^ 
to  whofe  mpft  fatisfadory  effay  on  this  fub- 
jed,  in  the  Pbyfical  and  Literary  EiTays^ 
voK  ift,  I  refer  the  curious  reader. 

When  lime-ftone  is  thus  deprived  of  its 
fixed  air^  it  acquires  many  of  the  properties 
of  falirie  bodies.  It  is  in  confequence  of  this 
that  it  then  becomes  capable  of  being  difibl^^ 
ted  in  water,— is  extremely  acrid,-^and  ads 
moft  powerfully  on  many  bodies  upon  which 
it  has  no  fenfible  effed^  while  in  the  (later  of 
lime-ftone. 

On  thefe  accounts^  chemifts  having  givea 
it  the  appellation  of  cauftic^  when  in  this 
ftate,  in  contradiftin£tion  to  its  ordinary 
ftate  before  calcination^  or  after  it  is  agaia 

unU 
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tnked  with  its  fixed  air ;  wneh  it  i$  faid  iS 
be  in  Its  mild  ftate; 

Hencc^  then,  the  phrafe  miid^  When  appli-^ 
ed  to  calcareous  earth,  denotes  that  it  is  tbetl 
united  with  its  fixed  air,  which  may  be  fairf 
equally  of  it  before  calcination^  when  ft  is 
called  limc-ftone,  or  after  calcination,  when  it 
is  denotninated  i^etg  lin^e :  And  tailzie  calca- 
reous earth  is  a  phrafe  exaftly  fyilonymou^ 
with  quick-limey  in  its  ftrift  and  philofophi- 
C2i\  acceptation  ;-^that  is,  calcareous  earth 
perfedly  detached,  in  a  chemical  fenfcj  froiri 
every  other  fubftance; 

But,  although  it  is  poffible,  by  art,  to  fire^ 
lime-ftone  from  its  water  and  air,  and  reduced 
k  to  the  ftate  of  an  unmixed  acrid  falrnd 
calx  ;- — yet  no  art  can  keep  it  long  in  that 
ftate,  as  it  has  an  irrefiftible  propenfity  ia 
omte  itfeli  again  to  thefe  fiibfhmces. 

If 
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If  water  i$  poured  upon  the  ftonc  imme-r 
liUtely  after  calcinatiop,  it  ha^  been  already 
fgidy  tl^at  ij  pervades  every  part  of  the  ftonc, 
each  Pfirticle  of  the  lime  feem?  greedily  to 
fciw  fome  portioa  of  the  water,  with  which 
it  inftantly  and  intimately  unites.  In  the 
^Q;,  of  union,  a  confiderable  heat  is  genera- 
ted, and,  irf  a  ihort  tiqa?,  1^9  whole  particles 
fxe  perfe^ly  detached  frgngj,  pne  another, 
fo  a^  \Q  fall  down  in  the  fwm  of  ?i  fine, 
aighite,  and  f(?qn)ingly  dry  piowder,  notwith^ 
,ftanding  thf  brge  quantity  of  water  that  is 

thus  Ignited  w^th  ^t  *♦     . 

If 

*  The  quantity  of  water  contained  in  dry  flaked 
lime  is  much  greater  than  any  one  could  poffibly 
imagine*— ^fiy  ei^jpeximent^I  &ndj  that  />iirf  Ime  fer" 
feSly  falcined,  requires,  at  /^^,  its  own  weight  of 
water,  before  it  can  be  reduced  to  a  powder.  By  the 
heat  generated  in  the  operation,  about  one  tenth 
.  ef  tha«  watop  is-evaporated, — fo  that  the  drie/^itikcd 
]|ime»  if  p|ir9,  co^ifift?  of  ?iboii^  fjqual  parti  of:  'oik^r 
feous  earth  and  water. — Such  as  is  flaked  to  tUc  or^ 
dinary  degree^  contains  a  great  deal  more  water  than 
is  here  mentioned. 
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If  lime-flxells  be  expofed  to  the  influ- 
ence of  the  air,  without  throwing  water  up* 
pon  them,  they  quickly  attrad  moifture  from 
thence,  which  flowly,  and  without  any  fen? 
fible  heat,  flakes  the  lime*flxells,  and  redur 
ces  them  to  powder. 

Still,  however,  the  lime  retains  its  caufiic 
quality,  even  after  its  partial  union  with  the 
water  :  But  it  as  irrefiftibly,  though  more 
flowly,  continues  to  abforb  the  air  of  which 
it  had  been  deprived,  and,  without  intermif- 
iion,  perpetually  tends  towards  that  mibf 
(late  that  feems  to  be  natural  to  it. 

If  water  is  poured  upon  flaked  lime,  ia 
^rge  quantities^  that  water  diflblyes  a  certain 
portion  of  tlie  faline  ra/x,  \ffhiQii  forms  t^e 
folutiQn  galled  lime-water^  that  has  beeq. 
much  prife^  as.  a  medicine  by  fonie'  phyfi-s 
cians. 

9,« 
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But  the  lime  has  hardly  had  time  to  be 
diflblved  by  the  water,  before  the  calcareous , 
earth  abforbs  a  proportion  of  its  fixed  air 
from  the  water  itfelf,  and  the  furrounding  at- 
mofphere ;  with  which  it  forcibly  unites,  and 
innimediately  again  becomes  mild  calcareous 
earth,  or,  if  you  will,  lime-ftone.  And,  as 
it  is  not,  in  this  Jiate^  foluble  in  water,  it 
immediately  feparates  from  it,  and  forms  a 
thin  film  of  chryftalHzed  lime-ftone  on  the 
furface  of  the  water. 

In  this  way  all  the  lime  is,  ma  fliort 
titne,  feparated  from  the  lime-water,  and  it 
quickly  lofes  all  thofe  qualities  for  which  it 
was  remarkable  ;  becoming  pure  and  fimple 
water  again,  unlefs  fome  cauftic  lime  be  al- 
lowed to  remain  at  the  bottom  of  the  veflel, 
upon  which  the  water  may  again  a£t,  after 
what  it  had  fornierly  difiblved  had  left  it. 


O  a  §.  10^ 
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§    lO. 

It  is,  by  a  procefs  fomewhat  fimilar  to 
the  former,  that  calcareous  JlalaBites  are 
formed  in  caverns  under  the  earth,  depend- 
ing from  the  roof  in  the  form  of  very  large 
icicles  and  other  grotefque  figures,  that  af- 
ford matter  of  admiration  and  aftonifh-r 
ment  to  the  curious  who  yifit  thefe  fub-: 
terranean  caverns.  It  is  but  feldom  that 
we  are  able  ta  give  fuch  a  diftindt  a<?covint  of 
the  operations  of  nature  as  in  the  prefent 

cafe. 

Thefe  JialaSiites  are.  always  formpd  by. 
water  dropping  from  the  roof.  This  w^-^. 
ter,  in  thefe  cafes,  is  always  flightly  impreg- 
nated with  cauftic  calcareous  matter,  whict^. 
it  n.eets  with  in  the  bowels  of  the  eartb,  aa4 
diffolyes. — By  what  procefs  that  calcareous 
matter  is   there  rendered  caujVic^  remains  zi 
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yet  to  be  explained,   and  affords  a  fubjeft 
well  wdrthy  the  inveftigation  of  the  curious. 

This  natural  lime-water,  when  it  comes 
to  the  roof  of  the  Cavern,  hangs  for  fome 
time  in  the  form  of  a  drop,  till  at  length  fo 
much  water  is  accumulated  there,  as  by 
its  natural  gravity  overcome^  the  power  of 
cohefiorl,  and  makes  it  fall  to  the  ground. 
But  it  is  no  fdonef  fallen,  than  it  is  again 
fucceeded  by  another,— -and  another, — and 
fo  ori^  in  infinitum. 

While  thefe  drops  remain  fufpended  from 
the  roof,  the  calcareous  matter  contained  in 
them  greedily  attradls  the  air  all  around  the 
furface  of  the  drop,  and,  before  it  falls,  a 
fmall  part  6f  it  is  reduced  to  a  mild  ftate, — 
leaves  the  watet  with  which  it  v%'as  formerly 
united,  and  adheres  firmly  to  the  roof  ; 
ivhich^  in  time,  accumulates  fo  much  folid 
matter  as  to  form  a  fort  of  pap  depending 
diredly  downwards. 

After 


/ 
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After  this  pap  is  formed ,  each  drop,  as  it 
defcends,  flows  from  its  root  towards  its 
point,  fo  as  to  be  diffufed  in  a  thin  dream 
over  its  whole  furface,  In  this  fituation, 
the  water  is  fo  much  expofed  to  the  adion 
of  the  air  in  its  defcent,  that  a  part  of  the 
calcareous  matter   is  rendered  mild^  and  is 

kft  adhering  to  the  former,  fo  as  to  encreafe 

1 

its  diameter  towards  the  root,  while  a  part 
flows  forward  to  the  point,  and  adds  to  its 
length,  in  the  fame  manner  as  it  firft  be- 
gan to  be  formed. 

In  this  manner  thefe  tangles  continue 
to  encreafe  in  (ize  fo  long  as  they  are  fuf- 
fered  to  remain, — and,  as  ought  to  be  ex- 
peded  from  the  above  indudion,  there  is  al- 
ways a  fmall  hole  through  the  heart  of  each 
of  them. 

The  tangles  under  bridges,  and  other  ar- 
tificial arches  through  which  water  is  per- 
mitted to  percolate,  are  formed  exadly  in 

tbe 
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the  fame  manner,  though  ufually  they  are 
lefs  perfectly  chryftallized. 

All  forts  of  calcareous  ^/7r^  owe  their  o- 
rigin  to  a  (imilar  caufe. 

While  thefe  natural  JlalaSlites  are  of  a 
fmall  fize,  they  will  continue  to  be  regularly 
formed,  and  retain  the  figure  of  icicles  ;— 
becaufe  the  water,  as  it  oozes  out,  will  be 
fufficient  to  furround  the  whole  of  the  pap, 
and  augment.it  equally  on  every  fide.  But, 
in  time,  thefe  will  become  fo  large,  as  to 
caufe  the  water  flow  down  only  on  one  fide, 
after  which  the  figure  will  become  diftorted 
and  irregular.  Two  or  more  will  fome- 
times  unite  into  one  ;  and,  in  the  courfe  of 
ages,  an  infinite  diverfity  of  fantaflic  forms 
will  gradually  be  produced,  which  may  ex- 
hibit, on  many  occafions,  figures  of  ftupen- 
duous  magnificenccr 


§  lu 
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§  II. 

/ 

_  0 

The  operations  of  nature  are  fo  fimplc,* 
that,  when  we.  once  get  a  glimpfe  of  the 
manner  in  which  they  are  efFe<Sed  in  one 
Inftance,  it  is  eafy  to  extend  our  obfervations 
in  a  fatisfadlory  manner  to  others  of  a  fimi- 
lar  nature.  When  we  once  perceive  the 
mariner  in  which  calcareous  fiala6iites  are 
formed,  it  is  eafy  to  comprehend  the  way  in 
which  more  regular  ftrata  of  caleareoos  fijb- 
fiances  have  been  produced.  The  fame  ca- 
vern that  produces  the  one  will  always  afford 
examples  of  the  other. 

The  drop  of  lime-wate«  that  falls  frani 

the  roof  of   the   cavern,   although   it   haft 

loft  fome  of    the    calcareous  matter    with 

which  it  was  impregnated,  ftill  retains  a  part; 

When  it  reaches  the  ground,  it  either  remain^ 

ftagnant  fo  as  to  form  a  pool,  or  flow^s  oyer 

a  fmoottf 
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4  fmQoxb  fujfape.  la  pUj^ier  of  thefe  c^^ 
it  wil}  be  allowpd  time  to  abfbrb  fgraie  move 
of  its  air  ;  and  a  part,  or  ttie  wbole^  of  the 
cakarepu^  leajrth  m\\  bg  r^ndpFed  mf(it  an4 
repaiq  ia  a  fif ip  cbryftallize^  foU4  aakc  of 
ipftrbJe, 

If  the  ftream  is  qo^fidpr^ble,  the  fbeet  of 
calcareous  tpaUpr  in^y  be  e?c;tended  to  a  gre^f 
diflapee,  thjnjy  fpr^^d  over  a  l^rge  deQhvifjr» 
as  the  water  flows  ifi  its  gQurfe,-^tilJ  ait  laft 
the  xi«hoIe  cayity  may  be  filled  with  a^r^gular 
itratu|ii  of  limerfton^r-ror.  marble. 

In  this  mannef,  within  the  memory  of 
jn^a,  haYp  Ijuge  rock^i  of  marble  he^n 
formed  near  Matlock  in  DefbyihifSi^rr 
which  furni£h  matter  of  aftoniihment  to 
thofe  numerous  travellers  v«h^  flock  tp  (t^ 
this  uncommon  *phaenomenon. — It  is  feldom 
that  nature's  operations  are  fo  rapid  as  in 
this  inftance. — But  there  is  no  room  to  doubt, 
that  all  the  ftrata  of  calcareous  matter  in  the 

world 
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world  have  been  formed  by  a  procefs  exadl- 
ly  fimilar  to  this. 

When  the  drops  are  fmaller,  fo  as  not  to 
be  fufficient  to  form  a  large  ftream,  but  ftill 
to  flow  over  a  fmall  part  of  the  furface,  irre- 
gular fweiling  cakes  oflime-ftone  are  produ- 
ced.— ^When  fmaller  flill,  they  rife  up  into 
high  prominences,  with  roundiflx  heads, — • 
fometimes  refembling  collyflower,  and  fome- 
times  brocoly  headsi. 

If  a  current  of  air  hallily  promotes  the  e^ 
vaporation  of  the  water,  the  chryftallizatioa 
will  be  lefs  perfeft.  But  enough  has  alrea- 
dy been  faid  to  illuftrate  the  fubjed  I  have 
undertaken. 

I  now  return  from  the  operations  of  na^ 
ture  to  thofe  of  art, 


§  12, 


^B.  A^-g§H-;^p';f,Q    2j^. 


i», 


....  ._  .  y  .  , 

IfrfUked  lime  J^e  p^pofed  i)t>  t^e  ajr  ior^nj 

^  Ipngtbof  tirne^  ipjieiormQf.adcyiJo^rder^, 

it  aWftrba  th^.  fixed   w  alfo  in  this  ilate^-^^ 

in  a  (horl  time  I^Ce^  ^11  it^  qi^alkies  as  9. 

fers  in  no  refp.6ft  tf^n^  tke  Aw?  i<?ff  S^^ich  it; 

If  no  mor^  w^r  has  bei^n  a^dded  a.t  fl^* 
ifiiog  t^a0  /WM  ibar^ely  fufiieient  to  »iake  \^ 
yS^tf,  APdi  if  it  be  Jtept  di'jr  f??er  ^terw^r^if^ 
^  mi^aed  with  ^nf  idiy  ^wd^> .  jit  4o^9  S^9£ 
liMdoa  as  it  iib^<»rlf$  ;it$  iMT,  bMt  rttn^a^  iR» 
powdery  flate,  to  all  appearance  fQ  aOrrefp^ 
differing  from  quick^lime^ 

But,  if  a  larger  proportion  of  water  li^ts 
been  added  than  vi^s  neceflary  for  flaking 
the  li^e,— in  4?r9J)Qrjtio*  »§  i|:  ,»h|pxJ)^  ^ts  a^r 

^  i?gcpp[iqs^i^.  it  cp»cji^tes.  iftlto  ^  cohe* 

P  P  xent 
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rent  mafs ;  firft  upon  the  furface>  which 
quickly  becomes  covered  with  a  hard  cruftt 
greatly  refembling  the  thiq  cruft  (hat  is 
formed  on  the  furface  of  moift  earth  by  a 
moderate  froft.-^^MaTons,  i^Qorant  of  the  real 
caufe  of  this  phaenomenon,  call  it  Jrofici 
lime ;  although  their  own  experience  ought 
to  fatisfy  them^  that  this  cruft  is  formed  as 
readily  in  fuminer  as  in  winter^ 

As  linie  that  has  abforbed  its  air  in  any 
of  thefe  ways,  is  altogether  unfit  for  beco- 
ming a  cement,  it  is  evident  that  a  great 
change  may  be  produced  upon  the  quality 
of  any  lime,  by  having  allowed  lefs  or  more 
of  it  to  be  in  this  ilate,  before  it  U  worked 
up  into  mortar. 


S  >3^ 


^  I 


If  a  large  quantity  of  water  be  added  to, 
frelh  flaked  quicl^-lime,  j^id  beat  up  with  it 
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«9^ 


into  a  thin  pafte,  the  water  diflblves  a  fmall 
proportion  of  the  limet  which^  as  it  gradual- 
ly ab{brb$  it8  air^  is  converted  into  chryftals ; 
between  the  particles  of  which  chryil^alss 
that  part  of  the  lime  that  was  not  di^olved) 
and  the  other  extraneous  matters  that  may 
have  been  mixed  with  it^  are  entangled,  fo  aft 
to  form  a  firm  coherent  mafs  of  the  whole. 
The  pafle  formed  in  this  manner  is  called 

-  *  r 

mortar  ;  and  this  heterogenous,  imperfedly 
femi-chryftallized  mafs,  conllitutes  the  com- 
mon  /  cement  ufed  ,  for  building  ordinary 
walls* 

■    -•    .  -  4 

r 

Thefe  circumfiances  being  premifed,  it 
will  not  be  difficult  to  comprehend  what  are 
the  particulars  that  are  necelTary  to  form  the 
mod  perfeft  cement  of  this  fort 

S  >4^ 
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f  14* 


Sin^rlimc  becomes  a  cetxieAt  only  in  con- 
fcqueqce  of  a  certain  degree  of  chryftalllia- 
tipn  takiJTg;  place  »n  j6e  whole  ihais,  vivi 
fufficientfy:  obvious,  tKat  tTie  firmriefs  and 


nt% 

perfedion  of*  that  cement  miiff  depend  updii 
the  pcrfedian  of  the  criryftals,  and  tlie  nard- 

'       '    "■  -1*1  •«.»•.,•    i  '  ■  i  •      ••  •         »  ^ 

riefs  of  (he  matters  that  arc  ehtahgled'  among 
jhetn,  For,  If  the  chryfiafs  are'evcr*1fe'']^yi^- 
^edi'aid  haW  of  themtelves,  if'ttiey  W^  ^^ 
parated  from  one  another  by  any  britrfji^ltt- 
^h^ent  medium^  it  is  evident  that  the 
whole  m^fs  lilufl;  remain  in  lohielBi^ree 
bpijtle  and  incoherent.  »  ^  ^ .   . 

'*  ,  ^  .  •  . 


§  15.  ^ ;  - '' 

Water  can  only  diflblve  a  very  fmall  pro- 
portion of  limC}  even  when  in  its  moft  per- 

fea 


•  •  •  • 

6f  f tit-e  ■  rirtTd -dtfd  w^  albtife,^'  a-\^y:  ftatA 
p>ot«J?ti6ii  \if'tlb  Ifnife-  6«f '«ah-  l^-d»e)|i- 
ved  by  that  fmall  quantity  of-Wktff  fbc^ 
added  to  it.  And,  as  this  fmall  proportion 
alone  can  be  afterwards  chryftallized,  all  the 
remaining  undiffolve^  particles  of  the  lime 
will  be  entangled .  among  the  .few„chryftal8 

*  •  »  ■^  t  t  s  i  ^  ^  t  t    I  •  ,       i  I'll  '-  ^  s  ^ 

that  are  formed. 

An4»  as;thf5  undiflolved)imein\thjs  mafe 
will  in  tiqjtc  Al)fpj:h4t8  my  s^d  be  converteil 

'•'«       i.S.'    ' 


into 

f^  '.T 

•    •'  4       * 


;  •  The,  reader  will  .obfe;-ve,  that  I  often  fpeat  oHime 
'%  itsfiime  ^^'i^^Kimihi^iti  U^  AtitjeHlatfi 
'^fcat;  'fty'ttSli  pfi/afi;-  'to  fnteTnt  ^  WM^IwhiTfT »/,» 

^,  f^fl^bcr  words,  while  in  its  cauftic  ftatc. 
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into  mild  calcareous  earth,  without  haying 
had  a  fufficiency  of  water  to  allow  it  to  chry* 
ftalli^e,  it  muft  concrete  into  a  friable  oiaff 

■ 

•^caidljr  refembling  chalk  *•  It  follows,  that 
rtUs  kind:  of  mortal;,  w^en  as  dry  as  it  cap 
be  made,  and  in  its  higheft  degree  of  p^ec- 
.tion,  ^ill  be  always  foft,  aculeaiiljr  crumbl^ 
into  powder.   .  '  ,    ; 


t      . 


§  i6. 


I.  1  ♦  ■ 

But  if,  inftead  of  forming  the  mortar  of 
pure  liqae  alone,  a  large  prbpoition  of  fand 

be  added  to  it^  the  water  will,  in  thi$cafe, 

'  '    ,         •      '      '.  •     .    . 

diflblve  as  much  of  the  lime  as  in  the  for- 
mer ;  and  the  particles  of  hard  iand,  like 
{ticks  or  threads  when  making  fugar  candy» 
or  other  chryftals,  while  furrounded  by,  the 
watery  folutipo,  will  help  to  forward  the 
chryftallization,  and  render  it  more  perfoA 
than  it  other  wife  would  faav«  been^  fo  at 

firaljr 
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I 

firmly  to  cement  the  particles  of  fahd  to^ne 

another. 

And)  as  the  granules  of  fand  are  perfedly 
hard  of  themfelvesi  fo  as  not  to  admit  of 
being  broke  down  like  the  particles  of  chalk» 
it  neceffarily  foUowsi  that  the  cement  made 
of  thefe  materials  muft  be  much  more  per^ 
feft,  in  every  refpe^i  than  thcformcr^ 


J  17. 

That  the  reader  may  fee  the  fbll  force  of 
the  above  re^foning,  it  is  neceilary  he  fhould 
be  informedf  thatt  when  calcareous  matter 
is  reduced  to  a  cauftic  calx,  it  becomes  in  e»- 
yery  fenfe  of  the  word  a  perfedl  faline 
fubftance,  and  is,  in  this  fiate^  as  entirely  fo- 
luble  in  water  as  common  fait  or  fugar  ;  al- 
though with  this  difference,  that  lime  can  he 
fufpended  by  water  only  in  a  much  fmaller 
proportioo.— AVater  can  di0blve  one  third  of 

It« 


i»  WPgb^rpf '^pmawft  ^\h^m^.  JSCjip  4f fft^t 
fpended  in  a' fluid  ftate  ;  but  it  caQ^ar4br 

....  .'-^Wp! 

folid  bcujlj  a^  it  ivio  pf^itVjr  /i>r|>^Q4  in  it  at  osp 
time. 

When  any  faline  fubftance  is  put  into  water,  it  is 
diflblved  by  the  water,  and  i^fpended  in  it  till  it  at* 
tains  what  is  called  the  poilit  of  faturation  ; — waiter 
^^i^^^  e^jT/o^n^^hi^lt  be.ad(J<9^j,  not  oi^e^att^lc 
^cre^ill|)e  diflblved,— rbyt  it  yriU  remain  at  the 
lottom  in  its^  original*  fotirfft^.'  -    i 

'  '^VfvttcriyK6lm^iY4IXetcnii;t^r0ffMUmi  ^  .4i£* 

4f^[fiW^j^%'^  ^  ?GU^lbet'^;faltyr-<>«e  ^bird  ,^f 
its  wi^ighjt  of  common  falt,r— and  not  oqe  thirtieth  pf 
its  weight  of  lime. 

~"lfciicetftiWi^  wy*rei*!y  ha^pen'^«/aWhc?«i^ 

Jias  bctti  added*— ^Ti^tts,  if  one.omyre  of  lime  is  put 
ioto  ten  ounces  of  water,  that  water  will  become 

(atu* 
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BaCt  although  lime  be  as  entirely  folubte 
in  watery  when  in  its  cauflicftatCy  as  any 
other  purely  faline  fubft^nce,  it  fo  quickly 
^ibforbs  its  air^  as  to  have  fome  part  of  it 
rencfered  mild  before  it  caii  be  wholly  dif^ 

folded  on  any  occafioO)  in  which  ftate  water 
cannot  ad  upon  it ; — fo  that,  to  obtain  a  to«« 
tal  folution,  that  proportion  of  it  that  be- 
comes mild,  requires  to  be  again  and  again 
calcined,  after  frefh  folutions  have  been 
drawn  from  it. 

As  fiicha  large  proportion  of  water  ts.ne- 
ceflkry  to  diffolve  any  quantity  of  lime,  it 
feldom  happens,  even  in  making  lime-water, 
but  that  more  lime  is  added  than  is  fuffi- 
cient  to  faturate  the  whole  of  the  water.*-^ 
In  which  cafe,  fome  of  it  ftill  remains  at  the 

Qjq  bottom, 

faturated  before  it  (hall  have  diffolved  one  third  of 
th^  ^ck4itne,-^iid  the  remaihdtit  will  remain  in 
i  fblid  ftate  ndtoucbed. 


3o6      OF    QJJ  I  C  K  -  L I  M  E 

bottom,  in  a  condition  capable  of  being  dif- 
folved,  if  more  water  be  added  to  it. 

But  lime»  it  has  been  already  faid,  diflEers 
from  purely  faline  fubftances  in  this  refpeft, 
that  it  cannot  poflibly  be  long  fufpended  in 
water ;  for  it  foon  abforbs  its  air  even  from 
that  element,  and  is  thus  reduced  to  a  mild 
ftate,  when  it  immediately  chryftallizes,  and 
feparatcs  from  the  water  *. 

In 

.  •  Although  purely  faline  fubftances,  in  every 
fiate^  continue  to  be  foluble  in  water,  yet  many  of 
them  become  more  or  left  fo,  in  proportion  to  the 
quantity  of  air  that  is  united  with  them  it  the 
time ;  and  in  fofar  refemble  limfe  in  this  particular^ 
that  they  ate  more  eafily  difTolved  when  deprived  of 
their  air  than  wheti  united  with  \U 

Alkaline  ••  falts,  ftridly  fo  called,  like  lime,  may 
be  either  in  a  caufiic  or  mild  ftate  5  which  appellations 

they 

**  The  term  alkali  \s  employed  tp  denote  a  certaia 

clafs  of  faline  bodies,  whofe  moft  certain  diftinguifbing 
charifteriftic  is,  that  they  may  be  united  with  acids,  and 
wiUi  d]iem  form  neutral  ialts,  as  nitre,  common  falc,&c. 
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In  confeqiience  of  this  peculiarity^   it  ne- 
ceflkrily  happens,    that,   in  proportion  as 

thefe 

they  in  like  manner  obtain  when  they  are  deprived 
of  their  air^  or  unitied  Vrith  it. 

When  thefe  falts  are  in  a  cauftic  ftatc,  they  are  fo- 
luble  in  water  in  any  proportion.  They  have  even 
fuch  a  tendency  to  unite  with  it  when  in  this  ilat^^ 
that  it  is  extremely  difficult,  if  not  altogether  impof- 
flble,  to  free  them  from  the  water  till  they  are  redu- 
ced to   a   mild  ftate.^— ^ — No  art  has  ever  yet  been 

difcovered  by  which  a  cauftic  volatile  alkali  coujd 
be  exhibited  in  a  folid  form;;  and,  although  dry 
concretions  of  the  fixed  alkali  are  fometimes  ob- 
tained  while  it  is  poiTeffed  of  a  certain  degree 
of  caujiicityy  yet  thefe  are  only  efFefted  in  con- 
fequehce  of  fome  part  of  it  becoming  mild  in  the 
x>peration,  ;  nor  can  they  be  kept  in  th^t  ftate  with- 
out the  utmoft  care. 

Ordinary  pot-afli  is  an  alkaline  fait  obtained  from 
the  aihes  of  burnt  vegetables. .  This  isj  in  fome  mea- 
fure,  deprived  of  its  air  in  burning  the  plant ;  hu%^ 
during  the  procefs,  before  the  watery  folution  is 
thoroughly  evaporated  to  drynefs,  the  alkali  has  aUbrb^ 
cd  fome  part  of  its  air,  and  is  in  fome  meafurc 
fendered  mild^  fo   as  to  admit  of  being   reduced 

to 
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thefe  cbryftals  feparate  from  liipe-wateci  a 
part  of  it  becomes  pure  water  agaiu,  and  is 

inftantly 

to  a  dry  ftate  by  the  force  of  fire.  But,  as  the  ialt 
18  not  in  this  ftate  perfeSly  mild,  the  caoftic  part  of 
the  alkali  attrads  the  moifture  from  the  air  with  fo 
much  power,  as  foon  to  obtain  enough  to  reduce  the 
whole  to  a  watery  folution,  if  it  is  not  preferred  from 
acid  damp  with  the  utmoft  care. 

This,  and  CTery  other  faline  fubftance  that  attrads 
moifture  from  the  air,  and  diflblres  in  it,  is  called  a 
deliquefcent  fait. 

But,  if  this  alkali  be  expofed  to  the  air  for  a  fuffi* 
cient  length  of  time,  till  it  has  llowly  abforbed  its 
whole  proportion  of  fixed  air,  and  with  it  has 
become  one  chemical  mixt,  forming  a  ferftSilj  mild 
alkali;  it  is  then  capable  of  being  diffolred  jq  wa^ 
ter  (mly  in  one  certain  prBpsrtim,  like  other  fal^s  %^ 
and  may  b^  made  to  fhoot  into  regular  chryftals^ 
which  may  be  kept  in  a  folid  dry  ftate,  when  the  at« 
mofphere  is  in  a  due  temperature  of  heat,  in  die 
fame,  manner  as  any  other  fait. 

In  this  cafe,  the  alkali,  it  is  plain,  leaves  the  water 
as  foon  as  it  has  united  with  its  air,  in  the  fame  manner 
as  lime  feparates  from  water,  and  afiumes  a  dry  chry* 

ftalline 
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iaftantly  capable  of  difloWmg  ai  ibudi  cau- 
ftic  lime  as  it  had  loft  by  the  former  chry- 

(lallization ; 

ftalline  form.  The  adkali  may  indeed  be  again  difibl- 
red  by  adding  a  larger  proportion  of  water,  which 
the  oth^  cannot ;— tbut,  in  the  firft  particular,  the 
parallel  it  alike. 

Common  fait  is,  in  like  manner,  in  part  decom* 
pofed  *  by  the  violent  heat  that  takes  place  in  onr 
ordinary  way  of  boiling  it. — A  part  of  its  acid  is  dif- 
fipated ;  the  alkali  that  remains  is  left  in  its  eauftic 
ftate.  Hence  it  has  a  perpetual  tendency  to  abforb 
water ;-— ii^  confec^uence  of  which  the  whole  becomes 
adeli^uefcentfalt.  If  the  eraporation  is  made  flow 
enough,  the  chry^^lls  are  niore  perfed ;  and  it  msiy 
be  eafily  kept  diy  iri  the  ordinary  ftate  of  our  atmo- 
fpfaere. — >Tfai8.  is  ^e  reafon  ^why  great  ,£dt  aiay  be 
more  ea{i4y  kept  dry  than  fmall  fait. 

If,  however,  the  alkali  that  is  mixed  with  the  ialt 

had  not  been  in  a  cauftie  ftate,  it  is  well  known  it 
would  not  have  delijuefceds  for  the  natrum  of  die 
antients,  or  thcfffil  alkali  of  the  moderns  in  its  na- 
tive 

*  Coipmon  fait  if  a  compound  fubftance  formed  by 
the  union  of  a  particular  acid  with  ibtfifdalkaiL 
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fiallization  ;:  fothat  it  immediately  ads  up* 
on,  and  diffolves   another  portion  of  the 

quick— 

.  tiye  mild  (late,  is  affirm  chryftalline  fait,  much  re- 
fembling  nitre,  from  whence  it  originally  derives 

» 

its  name. 

» 

£xa&ly  fimilar  to  thefe,  are  the  changes  produced 
upon  common  fugar,  by  the  different  procefles  it 
may  be  made  to  undergo.  Sugar  i^  a  folid  concrete, 
.  obtained  by  evaporating  to  drynefs  the  juice  of  the 
fugar  cane.  In  the  ordinary  procefs  for  obtaining 
that  fubilance,  it  is  deprived  of  fome  part  pf  its 
fixed  air,-— and  is  haflily  concreted  into  an  imper- 
it(k  fort  of  chryftalline  mafs.  In  this  ftate,  it  is 
poflefled  of  a  certain  degree  of  acrid  caufticity ;  and 

-can  be  diflblved  in  water  in  any  proportion,  from  the 
flighted  degree  of  impregnation  to  perfe^  drypefs. 
—•But,  when  it  is  placed  in  proper  circumftances^ 
and  is  allowed  time  to  abforb  its  air.^-^like  the  other 
fubfiances  above  mentioned,  it  can  only  be  difl'olved 
in  certain  proportions,  and  therefore  quits  the  water 
as  it  gradually  unites  with  its  air  \  and  affumes  a  re- 
gular chryftalline  form. 

Thefe  chryftals  are  diftinguiflied  by  the  name  of 
ugar  candy f  and  are  well  known  to  be  more  difficult- 
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quick-lime  that  remained  below,  after  the 
water  was  faturated;  This  is  alfo  chryftal- 
lized  in  its  turn,  and  a  fre£h  folution 
takes  place  ;  and  fo  on  it  continues,  con- 
ftantiy  chryftallizing  and  diflblving  a-new, 
as  long  as  any  cauftic  lime  remains  in  the 
water  to  be  diflblved. 
It  is  in  confequencc  of  this  conftant.  ac- 

« 

tion  of  the  water  and  air  that  lime-water  al- 
ways continues  of  anequal  degree  of  ftrength, 
fo  long,  as  any  cauftic  lime  remains  in  the 
veffel  for  the  water,  to  adl  upon,  notwith- 
ftanding  the  large  proportions  of  calcareous 
chryftals  that  are  continually  feparating 
from  it. 


§  18. 

« 

ly  foluWc  in  water,— -to  be  a  milder  and  left  acrid 
fwect, — and  to  poffefs  many  other  qualities  different 
from  the  fugar  of  which  they  were  originally  form- 
ed. 
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Pfbni  tht  foregoing  indu£li<*D  it  ftp^ajfei 
tfeit,  vthtn  i  large^UAntUy  of  Tand  Is  ^ix- 

I* 

^  in  the  tnotXkU  »  will  bear  i  great  pro-* 
portion  to  the  whole  inafs  5  fo  that  the  Wa- 
ter that  may  be  mixed  with  the  mortar 
will  be  ttiuth  greater,  ih  pn^j^rtioti  to  the 
^antity  of  Mmt  eoh»inied  iti  thU  mortafi 
than  if  the  Whole  h4tl  eotofifted  df  pure  cal- 
eartdUfr  tnatteiti— -'Atidi  a«  the  fatid  aUbrbS 
ttttiie  pf  that  WAter,  iftef  ii  pah  of  the  lithe 
te  tihryftallized  and  fepaiated  fft>m  the  v¥sl^ 
ter,  it  is  left  at  liberty  to  aA  once  more  up^ 
on  thofe  few  particles  of  cauftic  lime  that 
may  ftill  remain  in  the  mortar,  which  will 
he  diflblved  and  converted  into  chryftals  in 
their  turn. 

Ih  this  ttiaiiner,  it  thay  hatppferii  in  f&flie 
circumftances,  that  a  very  large  prbpbrtion 
of  the  lime  may  become  chryftallized>  fo 

that 
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that  the  liiortar  fliall  confift  almoft  entirely 
of'fahd  enveloped  in  chryftalline  matter, 
and  become  in  diie  time  *  is  hard  as  ftone 
itfelf ; — whereas  mortar,  confifting  of  pure 
lime  without  fand,  can  hardly  ever  be  ilxuch 
harder  than  chalk. 


§  19- 

It  is  not,  however,  to  be  expedted,  that, 
In  any  cafe,  this  dried  mortar  will  aflume 
that  traitifparent  chryftalline  form,   or  the 
compaflt  firmneft  of  marble  or  lime-ftone.— 
in  mortar,  in  fpite  of  the  utmoft  care  that 
can  ever  be  taken,  a  very  confiderable  quan- 
tity df  the  lime  muft  remain  undiflblved; 
which  undiflblved  lime,  ilthoiigh  it  may  be 
fo  much  feparated  by  the  fand  and  chry- 
ftallized  lime-ftone,  as  not  much  to  afFedl  the 
hardnefs  of  the  mortar,  yet  it  muft  ftill  re- 
tain its  white  chalky-like  appearance. 

R  r  But, 


/ 
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But,  as  marble  aud  lime-done  are  a?lway^ 
formed  by  thofe  particles  of  lime  that  have 
been  wholly  diflblved  in  water^  and  froin 
which  they  have  been  gradually  fepafated  bf 
a  more  flow  and  more  perfeiQ:  mode  o^  ehpy^- 
ftallization,  they  have  nothing  o£  that  e^ 
paque  calx  like  appearance,  but  aflume  other 
colours,  and  appear  more  firm,  uniform^ 
and  compact:  ;  the  fand  and  other  mat- 
ters that  may  be  enveloped  in  them  be- 
ing entirely  furrbunded  with  a  pure  ehry- 
ftallized  matter. 

To  obtain  the  mod  perfect  kind:  of  mar- 
far,  however,  it  is  not  enough  that  a  large 
proportion  of  fand  fhotild  be  employed^  and 
that  that  fand  fhotild  be  intimately  mixed* 
with  it.—- It  is  alfo  of  the  utmoft  importance 
that  a  large  proportion  of  water  be  added. 
For,   without  this,    it  is    impofTibfe    that 
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a  large  proportion  of  the  lime  can  be  chry-^ 
fiallized,  ancjthe  mortar,  in  that  cafe,  would 
confift  only  of  a  mixture  of  chalky  matter 
and  fand,  which  could  hardly  be  made  to 
unite  at  all--^would  be  little  more  coherent 
than  fand  by  itfelf,  and  lefs  fa  than  pure 
diaJk.-r^n  that  cafe,  pure  lime  alone  would 
afford  rather  a  firrsQaer  cement  than  lime 
with  iand, 

s  -?• 

It  is  alfo  of  very  great  importance  that 
the  water  be  retained  as  Ibng  in  the  mortar 
as  poflTible.  For,  if  it  be  fuddenly  evapo- 
rated, it  will  not  only  be  prevented  from- 
adling  a  fecond  time  upon  the  lime,  af- 
ter a  part  of  what  was  firft  difiblyed  has 
been  chryftallized,  but  even  the  few  chry- 
ftals  that  would  be  formed  when  the  wa- 
ter   was  fuddenly  evaporating,   would   be 

.    of 
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of  themfelves  much  more  imperfe£t  thaa 
thqy  other  wife  moft  certainly  would  have 
been. 

Common  fait  confifts  of  chryftals  haftily 
formed  by  a  fudden  evaporation  of  fea- water 
by  means  of  fire,  has  the  appearance  of  a 
dry  whitifti  calx,  that  may  be  eafily  brok6  in 
pieces  : — ^Thc  fame  fait,  when  flowly  chry- 
ftalHzed  by  a  gentle  e;vaporation  in  the  fhade, 
confifts  of  large  cubical  chryftals,  as  tran- 
fparent,  and  little  fofter,  than  crowri  glafs. 

Ordinary  lump-fugar,  it  has  been  faid, 
likewife  confifts  of  another  fubftance  haftily 

V      .  .  .  .      *■  .  ■  '      •       •  •  - 

concreted  by   a  fudden  evaporation  of  the 

fluid  in  which  it  was   diflblved  : — Sugar- 

,\  .       •     •  '  ■ 

candy  is  the  fame  fubftance,  flowly  chry- 
ftallized  by  a  more  moderate  evaporation. 

— Every  one  knows  what  a  difi^ererice  there 

-.  '     •■,<■...  ,  . 

is  between  the  firmnefs  of  thefe  two  fub- 

•  ■  • '  *       «  « 

fiances. — As  great  muft  be  the  difference 
between  the  firmnefs  of  that  cement  which 
has  been  flowly  dried,  and  that  which  has 

been, 
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been  haftily  hardened  by  the  powerful  acr 
tion  of  a  warm  air. 

It  is  owing  to  this  circumftance  that  the 
•lime  which  remains  all  winter  in  a  mortarr 
tub,  6lled  with  water,  is  always  found  to 
be  much  firmer,  and  more  coherent:  than 
the  roortar  that  was  taken  from  the  fame 
tub,  and  ufed  in  any  work  of  mafonry ; 
although,  in  this  cafe,  the  materials  were 
exadly  the  fame. — From  the  fame  caufe, 
any  work  cemented  with  lime,  under  water, 
if  it  has  been  allowed  to  remain  unhurt 
till  it  once  become  hard,  is  always  much 
firmer  than  that  which  is  above  the  fur-^ 
face  of  the  water. 


f 


22. 


To  make  the  reader  comprehend  the  full 
fprce  of  the  foregoing  reafoning,  I  would 
compare  lime  cement,  or  mortar,  to  a  mafs. 

of 
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of  matter  confifting  of  a  congeries  of  ftooes 
clofely  compared  together,  and  tmited  by  a 
ftrong  cementing  mlatter,  that  had,  while  ia 
a  fluid  (late,  pervaded  all  the  interftices  be- 
tween the  ftones,  and  had  afterwards  ^become 
a  folid  indiflfoluble  fubftance* 

If  the  cementing  matter  is  exceed- 
ingly hard  and  coherent,  and  if  the  ftones 
bedded  among  it  are  alfo  very  hard  and 
firm,  the  whole  mafs  will  become  like 
a  folid  rock,  without  fiffures,  that  can  hard-ir 
ly  be  broken  to  pieces  by  the  power  of 
man. 

But,  although  the  cement  &ould  be  equal- 
ly firm,  if  the  ftone  of  which  it  confifts  h 
of  a  foft  and  friable  nature,  fuppofe  chalk, 
or  fand-ftone,  the  whole  mafs  wijl  never 
be  capable  of  attaining  fuch  a  degree  of 
firmnefs  as  in  the  former  cafe  j  for,  when 
any  force  is  applied  to  break  it  in  pieces, 
although  the  cement  fhould  keep  its  hold, 
|he  folid  matter  cemented  by  it  would  give 

way^ 
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way,   arid  the  whole  would  be  eafily  bt*oke 
in  pieces* 

.  Now— ^in  mortar,  the  fand  that  is  added 
to  it  reprefents  the  ftones  or  folid  matter  in 
the  compofition,  the  particles  of  which  are 
united  together  by  the  lime  that  had  been 
formerly  diflblved,  and  now  chryftallized, 
which  becomes  an  exceeding  folid  and  in-* 
diffbluble  concretion. 

And,  as  the  particles  ot  fand  are  of  them- 
felves  exceedingly  hard,  and  the  cement  by 
which  they  are  united  equally  fo,  it  is  plain, 
that  the  whole  concretion  muft  become  ex-* 
tremely  firm,  fo  as  to  require  a  very  great 
force  to  difunite  any  particle  of  it  from  the 
whole  mafs. 

But  if,  inftcad  of  employing  fand,  the 
only  folid  body  that  is  entangled  among  the 
cementing  matter  fhould  be  chalk,  (which,  as 
has  been  faid,  muft  always  be  the  cafe  when 
the  mortar  confifts  of  pure  lime  alone),  or  any 
©ther  flightly  coherent  fubftance,  let  the  ce- 
menting- 
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meriting  particles  of  that  com pdfi lion  be 
ever  fo  perfed,  it  is  impoffible  that  the  whole 
tin  ever  attain  a  great  degree  of  firnineft  j 
as  thefe  chalky  matters  will  be  eafily  broke 
aifunder. 

5  23.' 

I  ■■ 

/ 

Many  conjeftures  havebeen  made  aljout  the 
nature  of  the  lime-cemeiit  employed  by  the 
antients.  It  has  been  thought  they  poffef- 
fed  an  art  of  making  mortar,  that  has  beert 
long  (ince  entirely  loft  ;  as  the  ceirient  in  the 
walls  that  have  been  built  by  them  appears 
to  be,  in  many  cafes,  much  firmer  than  that 
which  has  been  made  in  modern  times.—-' 
Yet,  when  the  mortar  of  thefe  old  buildings' 
is  analyzed,  it  is  found  to  corifift  of  the  fame 
materials,  and  nearly  in  the  faiHe  propor- 
tions which  we  now  employ. 

It  is  probable,  however,  that  their  only 

*  •  .  .  •         • 

fecret  confifted  in  mixing  the  materials  more 

perfcdtly 
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perfedly  than  the  rapidity  or  avarice  of 
modern  builders  will  permit,  in  employ- 
ing their  mortar  in  a  much  more  fluid 
ftate  than  we  do  now,  and  in  allowing  it  to 
dry  more  flowly ;  which  the  immoderate 
thicknefs  of  many  of  their  walls  would  na- 
turally produce,  without  any  pre-concei'ted 
delign  on  their  part. 

Tradition  has  even  handed  down  to  our 
times  the  memory  of  the  moft  eflential  of 
thefe  particulars ;  as  the  lower  clafs  of  peo- 
ple, in  every  corner  of  the  country,  at  this 
moment,  invariably  believe,  that  thefe  old 
walls  were  compofed  of  a  mortar  fo  very 
thin,  as  to  admit  of  its  being  poured,  like  a 
fluid,  between  the  ftones,  after  they  were 
laid  in  the  wall.  And  the  appearance  of 
thefe  old  Walls,  when  taken  down,  feems  to 
favour  this  popular  tradition. 

Nor  have  I  any  doubt  but  this  may  have 
been  actually  the  cafe.  The  fl:ones  in  the 
outer  part  of  the  wall  were  probably  bedded 

Sf  ia 
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in  mortar,  nearly  as  we  pradife  at  prefent ; 

*  .  ^  r  r 

and  the  hearty  after  being  packed  well  with 
irregular  ftones,  might  have  the  intcrftices 

between  them  entirely  filled  up  with  fluid 

-  •  ,  -         .  /•  ■  ■       •  *         *    ■ 

mortar,  which  would  infinuat?  itfelf  into 
every  cranny,  and  in  time  adhere  as  firmly 
as  the  ftones  themfelves,  or  even  more  fo, 
if  the  ftones  were  of  a  fandy  friable  nature. 

As  thefe  walls  were  ufually  of  very  great 

,  ♦   .  •  •  '        .      ■ 

thicknefs^  it  might  often  happen  that  the  wa- 
ter  in  this  mortar,  by  acting  fucceflively  upon 

different  particles  of  cauftic-lime,  would  at 

».  ..^^^      .".•      ••/    •  '      .''-^        '     •'/ 

length  be  entirely  abforbed  by  fucceflSve  chry- 
ftallizat.ions,  fo  as  to  become  perfe(9:ly  dfv, 
without  any  evaporation  at  all;  in  which  cafe 
a  very  large  proportion  of  the  original  lime 
muft  have  been  regularly  qhryftaljized  in  ^ 
flow  and  tolerably  perfed  manner,  fo  as  to 
attain  a  firmnefs  little  inferior  to  lime-ftone 
or  marble  itfelfl  ■  '         '        ■     ^ 

Upon  thefe  principles,  it  is  eafy,  to  ac- 
count for  the  fuperiorhardnefs  of  fome  old 

cemeaty 


1     \  y  '  »     e  , 
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1 

cement,  when  compared  with  that  of  mo- 
dern times,  in  which  a  practice  very  diffe- 
rent is  ufually  followed,  without  having  re- 
coiirfe  to  any  other  wonderful  arcana  what- 
ever. 

§  24. 

A  modef  n  French  author,  Monfteur  Lo-- 
riotj  after  meditating  much  upon  this  fub- 
jed,  imagines  he  has  made  a  perfedi  difco- 
very  of  the  way  in  which  the  antients  em- 
ployed their  quick-lime,  (6  as  to  obtain  fuch 
an  extraordinary  firni  cement ;  from  which 
difcovery,  he  thinkjs',  very  important  bene- 
fits may  be, derived  to  fociety. 

According  to  his  opinion,  the  antient  ce-* 
ment  confifted  of  lime  and  fand,  nearly  in 
the  fame  proportions  as  are  comriionly  em- 
ployed for  that  purpofe  at  prefent.— But, 

>  ■  * 

inftead  of  making  it  of  flaked-lime  entirely, 
as  wc  do  now,  he  fays,  they  employed  a 

certain 
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certain  proportion  of  their  lime  unflakedj 
which  they  mixed  with  their  mortar  imme- 
diatelv  before  it  was  ufed. 

This  compolition,  he  fays,  forms  a  firm 
and  durable  cement,  poflefling  fo  many  Va- 
luable properties,  that  1  chufe  to  give  them 
in  the  words  of  his  own  panegyrift. 

"  In  the  coune  of  the  year  1770  *",  fays 
he  t>  "  Monfieur  Loriot  had  the  happinefs  to 

difcover 

•  It  defervcs  to  be  noted,  that,  about  the  fame 
period,  Mr  Doffie,  fecretary  to  the  focicty  of  Agri- 
culture and  arts,  in  the  Strand,  London,  publiflied, 
a  receipt  for  making  mortar  in  imitation  of  that  of  . 
the  antients,  which  was,  in  every  refpeft,  the  fame 
with  this  of  Monfieur  Loriot — which  of  thefe  was 
the  original  difcoverer,  let  the  parties  themfelves 
determine. 

f  Thefe  extrafts  are  taken  from  a  treatife,  en- 

titled,  J  f  radical  Ejfay  on  Cement  and  artificial 

Jlone,  jvflly  fuppojed  to  be  that  of  the  Greeks  and  Ro» 

manSy  lately  re^dif covered  by  Monfieur  Loriot,  mafter 

of  mechanics  to  his  mofl  Chriftian  Majefty,  ire*  tran^ 

Jlated 


AS    A    CEMENT.  325 

difcover  a  kind  of  myftery  in  nature,  which, 
for  feveral  ages  paft,  had  not,  it  is  moft  pro- 
bable, manifefted  itfelf  to  any  body  but 
himfelf ;  a  myftery  on  which  all  the  merit 
of  his  difcoyery  is  founded. 

"  Taking  fome  lime,  which  had  been  a 
long  time  flaked,  out  of  a  pit  covered  with 
boards,  and  a  confidcrable  quantity  of  earth 
over  them  again,  by  which  means  the  lime 
had,  preferved  all  its  original  frefhnefs,  he 
made  two  parts  of  it,  and  plafhed  and  beat 
them  both  perfedtly  welL 

"  He  then  put  one  of  thefe  parts,  without 
any  addition,  into  a  glazed  earthen  pot,  and 
in  that  condition  fet  it  to  dry  of  itfelf  in  the 
fliade.  Here,  in  proportion  as  it  loft  its 
moifture  by  evaporation,  it  cracked  and  fplit 

in 

Jlatedfrom  the  French  original,  lately  publi/bed  by  the 
exprefs  order  of  the  above  McnarcL  London,  Cad- 
del,  1775*  It  appears  to  have  been  written  not  by 
Mr  Loriot  himfelf,  but  fome  of  his  friends,  as  he  is 
always  mentioned  in  the  third  perfon. 
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in  every  diredtidh  ;  parted  from  the  fides  of 
tbe  pot ;  and  crumbled  into  a  thoufand 
pieced,  all  of  them  equally  friable  with  the 
bits  of  liine  dried  up  with  the  furi,  which 
we  ufually  meet  oh  the  banks  of  our  lime- 
pitS  *. 

"  With 

^  It  is  impoflible;  in  reading  this  effay,  not  to  re» 
mark  the  extreme  ignorance  or  inaccuracy  of  the 
compiler  of  it  on  many  occafions.  The  prefent 
paragraph  affords  a  proof  of  it.—- There  can  be  no 

doubt  but  that  lime,  if  it  has  been  very  long  Jlaked^ 
vfiW  lofe  all  iXt;  qualities  as  a  quick4ini^^  and  become 
perfeftly  efete^  let  it  be  ever  fo  carefully  covered.— 
He  gives  no  other  teft  of  the  lime  being  ftill  pofleiTed  o( 

I 

its  cauftic  quality,  but  that  it  was  covered — ^For  aught 
that  appears,  it  might  have  been  entirely  effete  lime; 
iki'  whfch  cafe,  \t  is  Aot  at  all  fui^rifrng  if  it*  fhdutd  hot 
be  capable  of  being  converted  into  a  cement  of  any 
kind.' — ^Indeed,  the  effcfts  he  defcribes  could  only  a- 
rife  from  its  having  been  a£lualiy  in  this  ftdte. — For 
-thei'e  is  no  man  who  does  not  know,  that  lime  which* 
has  been  fome  time  flaked  may,  on  manyloccafions, 
be  employed  as  a  cement,  which,  at  lead,  is  ca 
pable  of  adhering  together,  and  not  falling  dcJwn  at 
once  into  a  loofe  powder  as  it  dries. 
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"With  regar^  totheoth^r  par^:^  ^onfi^ur 
Loriot  juft  added  to  it  one  third  of  its  qi^cjn-- 
tity  of  poTydered  quick-lime,  and  then  ha^ 
the  whole  well  kneaded,  in  prder  to  make  the 
two  kinds  pf  lime  perfe(f^ly  iricprpors^te  with 

each  other.    This  done,  he  put  this  mixture 

',..•■  ■  ,'-    '       " * '     -  ■  ^. ' ' '  -  -• 

likewife  into  a  glazed  ea,rthen  pot,  a,s  he  ha,d 
done  the  fi^ft  ;  when,  behold,  it  fpon  bega.i^ 
to  heat,  and,  in  the  fpace  of  a  few  minutes^ 
acquired  a  degree  of  confidence  equal  to  the 
beft  plafter,  when  prepared  in  the  beft  ms^n- 
ner.  In  (hort,  it  fet  and  confolidated  as 
readily  as  mietals  in  fufion,  when  takea  frorn^ 
the  fire,  and  turned  out  a  kind  of  inftanta- 
neous  lapidificatipn,  having  dried  coiijpleat- 
ly  within  a  very  fmall  fpace  of  time,  and 
that  too  without  the  leall  crack  or  flaw ; 
nay,  it  adhered  fo  ftrpngly  to  the  fi^es  oif 
the  pot,  as  not  to  be  parted  from  them  vyith^ 
out  breaking  it." 


Aa 


I 
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As  to  this  paflTage,  I  fhall  only  fay,  that 
I  repeated  -  the  above  experiment  leveral 
times  with  all  the  accuracy  I  was  ca- 
pable of ;  with  this  only  difference,  that  I 
employed  lime  that  had  lain  a  confiderable  \ 

tiqie  beat  up  with  water,  asJs  ufual,  to  al- 
low  it  to  Jbur^  in  the  common  language  of 
mafons,  inftead  of  lime  that  had  been  long 
covered  up  in  a  pit,  like  that  which  he  em- 
ployed. 

The  refult  was,  what  any  man,  who  be- 
flows  a  moderate  degree  of  attention  to  the 
fubjed:,  and  the  experience  of  mafons,  might 
have  expeded  ;— but  extremely  diflferent 
from  that  of  Monfieur  Loriot. 

The  pafte,  made  of  the  old  flaked  lime 
alone,  dried  flowly — became  in  time  a  mafs 
flightly  coherent,  fomewhat  harder  than 
chalk,  it  having  been  very ^  pure  Jime  I  cm- 
ployed,  without  fand,  or  any  other  addition. 

That  which  was  made  with  the  fame 
flaked  lime,  with  one  third  of  its  quantity  of 

unflaked 


^ 
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j^nJlgJc|e^  lioie  reduced  to  pojiyder,  kaea4ed 
throu^  it,  did  mdeed  he^t,  as  is  ufual  in  all 
c^fes  .WJJCQ  the  Umc  is  Oaked,T— fwelled  up, 
^§  is  alfo  u0.ial  ;r--but  Required  nq  degree  of 
jK^rduefs  grea]:er  than  dbje  ,9^er,  nor  differed 
in  ^flv  f  eijpe<a  from  it»  excepting  that  it  ab- 
.forbed  the  w^ter  more  quickly  j  and,  in  a 

4?J  9^  ;^9  .^^f ^  ^  ?^^.^  kn/eaded  \ip^  when  it 
bf^came  pretty  dry,  fome  par^icle^  of  li^e- 
^one^  tl^t  )ia4  lOot  \^^xi  burnt  (o.perfedly  as 
t^  tefky^t^  wei;e  the;;e|qre  Ipi^ger  of  flakiug, 
l?egjin  to  he^^ye  .u|)  afr^elh,  hjiying  Iftin  till 

tpi^  ith^s  ^^caunt^  altbojigb  jt  ^luft  only 
be  con^ei^d  ^  an  ajccjdc^otal  .nii^9r^i;ne 
i^af,  wjU  nq*  ai^iays  iiappen,  it  was  eyidept- 
ly  a  mudti  wotfe  cerne^t  than  tlie  jo^hfiv. 

^c\x  #  ithe  fa<a.    JSlor  i^  it  eafy  X9  /ee 

a  reajGMi  w^f  axiy  beaeficial  confequegces 
ihoi^d  je^t  froro  the  ^?ira<aice  necom  Micod- 
^.T-^Jt  i«  vaH  koow«,  jtbat»  if  w*ter  |be  ad- 
ded to  butxiX  \ia\er^ne  in  .my  way^  .^iie  ^(l 

T  t  effea 
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efea  is,  that  it  he«8,  ftvells,  itid  foils  do^vri 
to  a  powder.-^Even  un(|ef  the  water  the  ef- 
fed  is  the  fim(f.--^  Aftef  that  poWdei*  i$ 
formed,  it  may,  by  remaining  under  water, 
concrete  into  a  fohd  malfs  ;  but,  with  what- 
ever fubftances  it  is  mixed,  it  muft  firft  fe- 
parate  before  it  unitds.  In  the  riame  of 
common  fenfe,  then,  where  can  be  the  dif- 
ference in  firft  reducing  h  to  that  powdery 
ftate,  and  then  beating  it  up  with  the  water 
.*-or  in  pouring  the  water  that  is  hcceflary  to 
reduce  it  to  powder  upon  it,  and  allowing 
that  powder  to  remain  as  it  may  fall,  with- 
out being  beat  up  with  the  mfaterials  ?  Some 
of  the  watery  particles  will  at  fif  ft  be  ab-^ 
forbed-^which  is  evidently  a  iofs  to  the 
mortar — ^and  the  lime  will  be  far  lefs  idti-' 
mately  mixed  with  the  other  ingredients, 
than  if  it  had  been  properly  blended  afnd 
beat  up  with  them  after  it  was  in  its  fmal-^ 
left  powdery  ftate ;  which  muft  tend  to  reti- 

4er  the  mortar  ftill  left  perfed. 

tAonC 
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Monfieur  Loriot's  panegynft,  however,  is 
at  no  lofs  to  produce  rcafpns  for  thefe  won- 
derful efFeds,  that  feem  to  him  to  be  entire- 
ly fatisfadtory.     He  thus  proceeds  : 

*'  The  refult  of  this  addition  of  the  quick- 
lime,  furprifing  as    at  firft  fight  it   might 
ieem^  is  notwithftanding  /o  eafily  explained 
and  accounted  for,  that  it  feems  foraewhat 
ftrange,  that  Monfieur  Loriot  (hould  be  the 
^rft  to  fufpedt  and  difcover  it.     In  fad,  what 
can  be  plainer,  than,  that  the  fydden  fetting 
and  confolidating  of  thefe  two  fubflances, 
muft  necefFarily  arife  from  the  quick-Hme*s 
being  carried,  by  a  perfed  amalgamation  or 
jidmis^turc  into  the  inmoft  recefles  of  the 
flaked  lime,  faturating  itfejf  with  thp  moi- 
fture  it  there  meets  with,  and  thereby,  effed- 
ing  that  inftantaneous  and  abfolute  deficca- 
tion  *,  which,  becaufe  we  are  fo  well  aocnfto- 

med 


•  Any  one  who  hasteflowcd  a  moderate  degree  of 
attention  to  the  operation  of  flaking  lime,  as  it  is  ufu- 

ally 
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med  to  it,   we  fo  little  iiain4  in  the  ufe  of 
gypfes  or  pllailer." 

rf 

ally  performedy  mult  faaye  obfervcd  many  iii/tanc'cf^ 
p{  that  fprt  of  fudden  deficcatlon,— -but  witHoUt  perr 
jcciving  any  of  tlie  other  efFe£ls  here  mentioned. 

In  flaking  lime-ftpne^  efpecially  when  of  the  purefl 
fort,  fo  much  t^ater  is  lieceflary,  and  it  is  imbibed 
fo  Howly,  that  the  operators,  knowing  it  will  be  aU 
drunk  up  in  due  time,  often  throw  To  much  oh  one 
place  at  once,  as  to  reduce  it  to  ^Imoft  a  fliild  R^tt* 
—This  Watet  foon  finks  through  it  to  the  unilaked 
lime  below.-^But,  if  the  lime  on  the  top  was  regular- 
ly flaked  before  the  laft  effufion  of  water,  it  retains  a 
fmooth  uniform  furface  like  plafter»^s  dried  almoft 
entirely  in  a  few  minuteSi-fand,  if  hot  broke  by  the 
fwelling  of  the  lime  below,  continues  ever  afterward^ 
to  retain  that  form  without  crumbling  away  at  all. 
If  this  is  allowed  to  dry  perfedly^  and  no  more 
yrztcx  11$  poured  on  it  till  it  has  abforbed  all  it^  tir,  it 
jis  perfe£|b  fchalk.  It  has  the  fame  hardneis,  confiften- 
cy,  &c.  and  cannot  be  diflinguiflied  from  it,  either 
in  appearance  or  by  any  other  property. 

This,  however,  will  never  be  the  cafe,  unlefs  the 
lime  has  been  pcrfcdlly  pure,  fo  as  to  diSbli^e  in 
adds  a£  ehtSrelv  as  fugar  does  in  water* 
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If  I  underftand  this  paragraph,  it  means 
faeither  more  nor  lefs  than  that  thefe  twofub- 
fiances  unite,  becaufe  they  neceflarily  do  unite 
moft  perfedly. — If  it  has  any  other  meaning, 
I  am  dull  enough  not  to  perceive  it* 

It  would  be  tirefome  to  quote  more  pafla- 
ges  from  this  treatife.  ^  Let  it  fuffice  to  ob- 
ferve,  that  the  author  proceeds  to  tell,  that 
this  newly  difcovered  cement  dries  and  har- 
dens almoft  under  the  hand  of  the  operator, 
without  cracks  or  flaws  of  any  fort  * ; — that 
it  neither  expands  nor  contracts  with  the 
air  t ;— that  it  is  impervious  to  moifture  J, — 
and  may  not  only  be  employed  for  makings 
roofs  to  houfes  that  are  fubjeded  to  the  con- 
tinual droppingof  water  ||,  bafons,  aqueduds, 
canals  §,  &c.  that  will  inftantly  contain  wa- 
ter in  any  quantities,-^but  even  finer  works 
of  the  pottery  kind  IT  j — that  it  perfeftly  re- 
fifts  froft  J  with  a  long  et  cactcra  of  other 

t  t  qua- 

♦  P.  31.       t  P*  32.       X  Ibid.       II  P.  44. 
i  P.  44^  45.  46.        f  P.  ja. 
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qualitie^s  which  it  would  be  tit-efome  to  enu-^ 
merate  :  For  an  account  of  which  I  muft 
refer  to  the  pamphlet  itfelf. 

That  Monfieur  Loriot  has  not  diifcovered 
axement  pofleffing  thefe  peculiar  qualities, 
it  would  be  unbecoming  in  me  to  deny  j  fee- 
ing it  is  affirmed^  that  works  have  been  eredJ- 
ed  with  it  that  prove  the  fa6t&  in  the  ckareft 
manner.  But,  that  fuch  efFedts  will  be  inva- 
riably produced,  merely  by  adding  a  certain 
proportion  of  unflaked  lime  in  powder  to 
mortar,  as  he  aflerts,  or  even  by  making  the 
mortar  entirely  with  powdered  quicklime^ 
I  may,  without  hefitation,  venture  to  deny, 
not  only  from  the  reafoning  above  givtn,  but 
from  adlual  experiment  again  and  again  rd«- 
peated  by  myfelf;  which  is  likewife,m  feme 
meafure,  corroborated  by  the  experience  of 
Mr  Doffie  *. 

For 

*  Although  MrDolIie  recommends  his  new  difco^ 
Tered  cement  for  many  qualities,  yet  he  differs  ct- 
tremely  from  Mr  Loriot  in  his  account  of  the  man- 

ner 
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For  thefe  realbnst  I  am  iaduce4  to  think 
ihat,  if  Monfieur  Loriot  has  really  experien-? 
ced  ihefe  uncommoa  ^flFeds  from  the  mortar 
hfe  has  tried,  it  muft  have  been  occafioned  by 
fomc  other  unobferved  peculiarity^  and  not 
merely  by  the  circumftance  to  which  he  feem^ 
Jo  afcribe  it, — Poflibly  it  may  have  been  im«? 

pregnated 

per  in  which  the  union  is  effeQcd.  For,  inftead  of 
faying  that  ^  it  confolidates  as  readily  as  metals  in 
•  fufion  when  newly  taken  from  the  fire,*  he  fays  it 
continucjB  foft  for  fonle  time,  and  only  gradually  har- 
dens in  the  atr-  See  Doffie's  Mem.  of  i^griculture^ 
V0h  2»  p*  ao. 

Mr  Coflie,  docs  indeed  afcribe  to  his  cement  feme 
of  the  fame  qualities  that  Mr  Loriot  attributes  to  his* 
T-5ome  of  thefe,  however,  are  common  to  every  fort 
of  lime-mortar  when  carefully  made;  and,  were  it  not 
a  little  foreign  to  our  fubje£i,  it  would  be  no  difficult 
matter  to  (how  in  what  manner  an  inexperienced  per« 
fya  might  have  his  judgment  mifled  with  regard  to 
fome  of  the  other  qualities  that  may  be  called  more 
equivocal.— The  imagination  is  a  more  powerful  ma- 
gician than  all  the  wife  men  of  Egypt ! 
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pregnated  with  gypfum^  a  faline  fubftance, 
naturally  abounding  in  France  ;  and^  as  one 
of  its  principal  ingredients  is  lime-ftone  *, 
there  is  nothing  extraordinary  in  its  being 
found  in  the  fame  quarry  chryftallized  along 
with  the  lime-ftone  ;  nor  any  impoflibility  of 
its  efcaping  undecompofed  on  fome  occafions 
during  the  calcination  of  the  lime. — Or, 
it.  may  perhaps  have  been  other  wife  acciden- 
tally mixed  with  the  lime  in  thefe  experi- 
ments. 

But,  in  whatever  way  the  gypfum  ma,y 
come  there,  if  ;it  be  prefent,  it  is  not  to  be 
doubted  but  effefts,  fimilar  in  kind  (though 
not  in  degree,)  to  what  Mr  Loriot  defcribes, 
would  in  fome  meafure  refult  from  the  prac- 
tice he  recommends.  For,  \{ gypfum  be  de- 
prived of  its  moifture  by  calcination,  it  be- 
comes a  fine  powder,  greatly  refembling  the 

pureft 

*  Gypfum  U  an  earthy  fait,  confifting  of  the  vitri- 
olic acid  and  calcaieous  earth.— It  is  beft  known 
among  artizans  by  the  name  oiplafter  of  Paris* 


.    ' 
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pureft  lime,  which  coagulates,  if  I  may  ufe 
that  phrafe,  immediately  upon  the  addition 
of  water,  and  acquires  at  once  all  the  firm-p 
nefs  that  it  ever  can  be  made  to  attain. 

Thefe  properties  of  gypfum  have  beca 
long  well  enough  known  ;  but  it  never  ac-p 
quires  the  flony  hardnefs  that  lime-cement 
is  fometimes  endowed  with  ;  although  it 
takes  the  fmootheft  polifli  of  any  cement  we 
know ;  on  which  account  it  has  long  been 
employed  as  a  plafter^  where  fine  ornament; 
are  required. 

I  have  beftowed  more  attention  on  this 
performance  of  Mr  Loriot  than  my  own  opi- 
nion of  its  importance  would  have  exacted 
from  me ;  and  it  is  purely  in  deference  to  the 
opinion  of  others  that  I  have  endeavoured  to 
account  for  fome  of  thofe  fhaenomena  he  de- 
fcribes, — ^fuppofing  they  have  really  happen* 
ed.  The  inaccurate  and  unfcientific  man** 
ner  in  which  that  pamphlet  is  written, 
makes  it  afford  the  philofophic  reader  but 
very  little  fatisfadion ;  and  that  affedtation  of 

U  u  the 
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the  marvellous  which  runs  through  tht 
K^holC)  and  the  many  hyperbolic  compliT 
raents  paid  to  Mr  Loriot  with  which  it  a^ 
bounds,  are  but  ill  calculated  for  giving  the 
reader  a  favourable  opinion  of  the  intentioa 
of  the  compiler.  Future  experiments  will 
bring  to  light  thofe  circumftances  which 
feem  to  be  at  prefent  doubtful  and  myfler 
riou8.--*»I  now  proceed  to  point  out  fame  Or 
ther  circumftances  that  may  infiuer^oe  the 
,  quality  of  lime-*mortar» 

-  « 

If  lime<-ftone  be  fufficiently  calciaed»  it  if 
deprived  of  all  its  moifture»  and  of  all  ity 
fixed  air.  But»  experience  ihowst  that  Wm^r 
(lone  will  fall  to  a  powder  on  the  effufioa  of 
water  upon  it  when  it  is  much  lefs  perfe£Uy 
ralciQed,  and  while  it  ftill  retains  alfi^oft  the 
whole  of  its  fixed  air.  And^  as  we  have 
hardly  any  .other  rule  for  judging  whether 
lime^ftone  be  fufficiently  calcined*  except  thif^ 
fingle  circumftance  of  its  falHog  to  A  pow^ 

der 
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der  when  water  is  poared  upon  it,  Ve  may 
thus  eafily  perceive,  that  the  fame  lime  may 
be  more  or  lefs  fitted  for  making  good  mor-^ 
tar,  according  to  a  circumftance  that  in  a 
great  meafurc  eludes  the  obfervation  of  ope- 
rative mafons.  For,  if  it  fhould  happen  that 
all  the  lime^ihelU  drawn  from  a  kiln  at  one 
time  were  juft  fufficiently  calcined  to  make 
it  fall  to  a  powder  with  water,  imd  no  more^ 
that  powder  would  be  altogether  unfit  for 
making  mortar  of  any  kind. 

This  is  a  cafe  that  can  feldom  happen.-^— 

But«  as  there  are  a  great  many  mtermediate 
degrees  between  that  ftate  and  perfed  calci- 
nation,  it  mud  often  happen  that  the  fbne 
\rill  approach  much  nearer  to  one  of  thefe 
extremes  at  one  time  than  at  another,  fo  that 
mortar  may  be  much  more  perfed  at  one 
time  thah  at  another,  owing  to  a  variation  as 

to  this  particular. 

Sa6. 
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§  26. 

Every  author  who  has  written  on  the  fub-» 
je£t  of  lime  as  a  cement,  has  endeavouced^o 
afcertain  what  is  the  due  proportiop^  of  fand 
for  making  the  moft  perfedt  ce;nent. — But 
a  little  attention  to  the  fubjed  will  ihow,  that 
all  rules  that  co61d  be  prefcribed  as  to  this 
particular,  mud  be  fo  vague  and  uncertain^ 
as  to  be  of  little  ufe  to  the  practical  mafon. 
For, 

Befides  the  variation  that  may  arife  from 
a  more  or  lefs  perfect  degree  of  calcination, 
and  which  has  been  juft  now  taken  notice  of, 
it  is  a  certain  fa£t,  that  fome  kinds  of  lime* 
Hone  are  much  more  pure,  and  contain  a 
mufl  fmaller  proportion  of  fand  than  others 
do. 

I  have  examined  lime-ftone  that  was  fo 
perfedUy  free  of  any  mixture  of  fand  what- 
ever as  to  dilTolve  in  acids  as  [entirely  as  fu« 

gar 
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ga(r  does  a  mong  water ; — I  have  alfo  tried 
another  kind  that  contained  eleven  twelfths 
of  its  whole  weight  of  fand,  and  only  oiie 
twelfth  part  of  lime  ; — and  have  met  with 
other  forts  in  all  the  interipediate  propor- 
tions between  thefe  two  extremes. 
,  Now, — it  would  furely  be  abfurd  to  fay, 
that  the  pure  lime  would  require  as  fmall  a 
proportion  of  fand  when  made  into  mortari 
as  that  which  originally  contained  a  much 
larger  proportion  of  fand  than  any  writer  on 
the  fubjedt  has  ever  ventured  to  prefcribe. 

What  adds  to  this  uncertainty  is  the  vari- 
ation that  may  arife  from  the  circumftance 
laft  mentioned,  viz.  the  greater  or  lefs  per- 
fedt  degree  of  calcination  that  the  ftone  may 
have  undergone.  For  it  ought  to  be  remark- 
ed, that,  although  lime-ftone,  when  pure, 
requires  a  very  intenfe  degree  of  heat  to 
ton  vert  it  into  a  vitrijied*  mafs  j  yet,  when 

fand 

*  A  vitrified  (uhATLTice  is' one  that  has  been  melted 
by  heat,  and  afTumes  fomewhat  of  a  glafs-Iike 
appearance. 


T^    ' 
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fani}  rs  flntmd  wtth  ihe  Ume^one  inoosrtBiB 
|)roporuon6,  -a  very  :modewl3e  Ifaeat  is.ruffi^ 
ctent  "to  'lEonycrt  tfa^  ivtfhole  inak  inio/vMifitd 
fc^riax^  or,  in  the  Gommdn  \^\\^^t\^ii^ 
country,. raafceitrtf*!  ntto  dxmders. 

Froth  this  €iifcufn^ace«  it  hipfioa^if  that 
ihofe  i\*ho /are  pofle^flfed  of  .a  ^ery  iinpure 
iime-ftoae,  arreabligeditobeiesti^emeiy fd^« 
tiows  not  to  ,give  fit  an  :Over4pr^p.prtLah.Qf 
ifeuel,  Jdft  .it  i[hould  vitrify  the^ftone;  ami 
^they  are  ^ery  happy  if  they  jcan , get  .their 
done  calcined  j.uil  enQUgh  to  make  .rt  fall 

-^ith  TOatcf,  and  no  imore.;.  fd^jthatj  Jn  ge- 
neral, it  may  beiptefumed  thatai^epy  largd 
•proportion  o^fuch  lime.is'ii^iwrfo fufiicient- 
\y  burnt* as  to  be  reduced. to. a  penfiedily  i:au- 
ftie.ftate,  -or  to  be  jcapable  ^f  forming.^  jctf- 
toent* 

'But)  aB  there  is  lio  danger, .;at. any  .time, 
of  .'giving  pure  lime-ftone  too  much^<firey 
thofc  who  poffefs  it  are  not  under  the  ne* 
cfiffity  of   bsing  afraid  of  erriug  on  th^tt 

fide^ 
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fide:-— Aa^r  as-  k'  i&-  a  loii^  ta>  them  it  the 
jyhole  jdoes!  not  £a^  aftes  jt.  i^  draw4^  f coo^ 
chc  UHtiy  it  ia  natural  ta-  thiok  ih^yi  wiii  in 
j^nerak  gaive.  iff  af  fiili  pro^rtioa  o£  i^ud* 
9rt){n<  toence  it  xmif  be  reskibnabl};:  aonduK 
dtd*  tjiat).  ixi  general^  a-  mwlv  lartger  pre]|eiv 
rf<5vi»  of  this  kind'  of  ftoae  wilt  be  perfedlly 
l^s^lclned  thais  of  ttbe  other  foct. 

if&9  a?  ventan^  vm  mfiiy,  witht£i>itie  Anew  of 
prcsbabiHt^v  eontlude^  tdiai;,  abaut  one  tex)l]| 
ef  /Mr^  lime-(leD]%e  is  oqt  ^nougjh  caJcirBed 
(Or  admiic  of  beiiig  made  iiuo  mortar  ;  and 

(hat,;  of  the  mo&:  impure    fortar  of  limer 

ftonc,  not  above  one  fourth  part  of  the  lim^ 

■  ff    ■ 

eoat^nedin  it  is  fo  m^ch  calcined  as  (q.  be 
in  a-  eauftie  (late«r 

t 

Let  i»*  fife  whaC  variation  this  ought  to 
produce  aa  to  the  proportion  of  liand  that 
fmghf  be  added  to  the  lime  ia  the  one  or  the 
other  cafe.  AmU  that  the  calculation  may  be 
fsiore  eq£ly  madcf.  we  IhalL  fuppofe  that  the 

4  • 

pooreft 
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pooreft  lime-ftonethat  is  ever  burnt  contains 
one  tenth  of  its  whole  weight  of  lime. 
*  Ten  parts  of  pure  lime,  before  it  could  be 
reduced  to  the  fame  degree  of  fandinefs  with 
the  other,  without  confidering  the  variation 
that  arifes  from  the  burning,  would  require 
each  of  them  nine  parts  of  fand  to  be  added* 
Therefore,  ninety  parts  of  fand  fliduld  be 
added  to  the  ten,  to  reduce  them  to  an  equa^ 
lity  with  the  other  lime  in  its  native  ftate. 

But,  if  we  are  likewife  to  take  into  the  ac-> 
count  the  variation  above  fuppofed,  that  ari- 
fes from  their  different  degrees  of  calcina- 
tion,  the  account  will  (land  thus  : 

Of  the  ten  parts  of  pure  lime,  one  is  fup^ 
pofed  to  be  not  enough  burnt  to  be  capable 
of  ading  as  a  cement ;  fo  that  there  remains 
nine  only  in  a  perfedt  cauftic  ftate. 

Of  the  ten  parts  of  impure  lime,  nine  are 
fand,  and  only  one  is  lime  }•*— and,  from  this 
one  is  to  be  deduced  three  fourths  as  not  e- 
nough  calcined. — Henoe  there  remains  juft 

one 
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one  fourth  of  one  tenth  part  (one  fortieth)  of 
pure  cauftic  lime. 

But  this  fortieth  part  of  the  whole  is  uni- 
ted to  thirty-nine  other  equal  parts  of  farid 
and  uncalcined  lime-ftone. 

* 

There  remained  nine  whole  tenth  parts  of 
the  pure  lime  in  a  cauftic  ftate  ;  to  each  of 
which  mufl:  be  added  thirty-nine  tenths,  in- 
cluding the  one  tenth  of  uncalcined  lime  ;^-^ 
fo  that,  to  reduce  it  to  the  fame  flate  with 
the  former,  there  would  need  to  be  three 
hundred  and  fifty  parts  of  fand  added. 

It  feems  to  be  altogether  inconceiveable 
that  fuch  a  fmall  proportion  of  calcare- 
ous  matter  could  ever  become  fufficient  to 
cement  firmly  together  fuch  a  prodigious 
'  mafs  of  other  matters  : — Nor  do  I  pretend  to 
fay  that  this  could  adually  be  the  cafe ;  as 
there  may  be  fome  error  in  the  data.  The 
fpllowing,  however,  I  know  to  be  a  fa<a : 

The  befl  modern  mortar  I  ever  faw  w^is 
Qfiadi?  of  lime  that  I  myfelf  had  analyzed, 

%  X  and 
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and  found  it  contained  eleven  parts  of  fand 
to^on'e-of  lime.     Toi  tWi^  there  was  adflecj* 
between  twice  and  thrice  itr  whole  bulk- crP 
fand-  fy  meafure'\  which  may  Be  allowed^ to 
have  been  at  Ibaft^tHree  times  its  quantity"^ 

Now,  fappofihg  that  every  particleof'tHat 
lime  had  been  fo  perfedly  calcined  as  to  be  , 
in  a  cauffic  ftate,  there  could'not  be  left  than 
forty- feven  parts  of  find  to  one  of  lime.— s 
The  reader  may*  allbw  what  He  pleafefop 
the  uncftuffjc  part'ortheUme,  aqd'maKe  hisr 
calculation*  atrcordingly. — But*,  it  is  hardly* 
poffibleto  luppofethat  aboveon^  hundredth 
part  06  this^  mafs,  ihdependbnt  of  tHe^  water, 
confffted* of  pure* cauftic  calcareous  earth. 

But^  whatever  was  tKe  exadt  proportion 
of  cauftk'Umej  the  mortar  wasmadfe  of  tHefe 
ms^terials  in- the  proportions  es^refledj — and 
was  emplbyed  for  pinning- the- outfidt  joints^ 
of  the  ftofie  walls  oP  a  houfe  (ftuated'^in  ai 
t?mpefhious-  climate,  and*  expofed  to  every 
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olaft.  It  is  now  about  fourteen  years  fince 
it  was  jBnifhed,  and  I  do  not  believe  there 
liaa  'fallen  to  the  ground,  in  all  that  time, 
one  pound  weight  of  the  mortar. 

'Had  this  mortar  been  employed  in  build* 
•Ing  a  thick  wall,  where  it  would  have  been 
'fiiffered  to  dry  'flow  enough,  there  Teems  to 
'be'litfle  reafon  to  doubt  but  it  would  have  in 
'time'beGOme  as  'firm  as  the  "ftones  of  the 
wall  itfelf. 

^Vtom  thefeconficierations,  we  may  clearly 
Tee  ihat  it  is  impoffiBle  to  prefcribe  any  deter- 
minate proportion  of  Tand  io  lime,  as  that 
iiiiift  vary  according  to  the'nature  of  the  limd 
and  other  incidental  circumftances,  which  it 
woiild'be  tirefome  to  enumerate,  and  which 
would  form  an  infinity  of  exceptions; to  any 
general  rnle* 

But  it  would  feem  we  might  fafely  inferi 
that  the   moderns  in  general  rather  err  ia 

giving 
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giving  too  little  fand,  than  in  giving  toa 

much. 

It  deferves,  however,  to  be  remarked,  that 
the  fand,  when  naturally  in  the  lime-ftone^ 
is  more  intimately  blended  with  the  lime 
than  can  poffibly  be  ever  efFeSed  by  any 
mechanical  operation  ; — (o  that  it  would 
be  in  vain  to  hope  to  make  good  mor- 
tar artificially  frqm  pure  lime, '  with  fuch  a 
fmall  proportion  of  cauftic  calcareous  mat- 
ter, as  may  fometimes  be  efFe£ted  when  the 
lime  naturally  contains  a  very  large  propor- 
tion of  fand.  But  there  feems  to  be  no 
doubt  that,,  if  a  much  larger  proportion  of 
fand  were  employed,  and  if  that  were  more 
carefully  blended,  and  expeditioully  worked, 
than  is  common,  the  mortar  would  be  much 
more  perfect  than  ufual  in  modern  times. 

This  I  have  tried  experimentally,  with  the 
defired  fuccefs* 

5  2J. 
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§    27. 

Another  circumftance  that  tends  greatly 
to  vary  the  quality  of  the  cement,  and  to 
make  a  greater  or  fmaller  proportion  of  fand 
neceflary,  is  the  mode  of  preparing  tl>e  lime 
before  it  is  beat  up  into  mortar. 

When  lime  is  to  be  employed  for  making 
plafter,  it  is  of  great  importance  that  every 
particle  of  the  lime-ftone  be  flaked  before  it 
is  worked  up.  For,  as  the  fmoothnefs  of 
the  furface  is  the  circumftance  moft  wiflied 
for  in  plafter,  if  any  particles  of  lime  fhould 
be  beat  up  in  it,  and  employed  in  work  be- 
fore they  had  had  fuflScient  time  to/all^  the 
water  ftill  continuing  to  a£t  upon  them  after 
It  was  worked  up,  would  infalliblyT/^^^^  thefe 
particles,  which  would  then  expand  thera- 
felves  with  great  force,  and  produce  thofe 
excrefcences  upon  the  furface  of  the  pla- 
fter 
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fter  that  arc  comroonly  known  by  the  name 
of  blijlers. 

Hence,  therefore,  if  we  hope  to  obtain  a 
jpttSeOi  kind  of  j)lafter,  4hat  ^{hall  remain 
fmooth  on  the  furface,  and  fr«€  ^  blillei^ 
there  is  an  abfolute  neseffity  <to  »allow  *the 
lime  to  lie  for  a  confiderable  time  ttKbee- 
rating  in  water  before  it  is  ^worked  up. 

This  operation  is  c^XXz^Jaumt^. 

If  the  linxe^floue  be  pure,  Aiui  ;ha8  ^beeo 
4ver.y  \perfedly  calcin^,  there  >wiU  be  dittte 
'^nger  but  that  the  whole  of  theilinrte  will  fall 
|tt  .firft  :— rBut,  if 'it  has  ^been  Ifefe  pecfedlhy 
burnt,  there  will  be  many  ^particles  ibat  wiH 
require  to  lie  a  long  time  before  .th^y  will 
be  reduced  to  a. powder.-— This  qpamtionris 
therefore  .more  neceifary'^ith  impute  xhsaa 
pure  lime. — But  it  fought  on  no^oeca{ion'tb 
be  omitted,  as  ihere  is  not  the  fmalleft.proi* 
bability  but  Jbme  blifters  would  appear  .on 
placer  Jiiade  je^n  of  «the  ^ur^  lime,  if 

worked 
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worked  uj).  and  ufed  iro mediate! jr  after:  it 
had  been  flaked. 

« 

It  is  alfo  a  common  pradice  to  fmr  the 
lime_  when  it  is  intended,  to  be.  ufedin  mor- 
tar.  And,  although  it  is  not  fo  indi- 
fpenfibljr  neceflarjr  in  this^cafe  as  when  it  is; 
intended  for  plafter ;  yet,  if  properly  per- 
formed, it  is  evident,  that  it  muft  even  here  be 
of  life ;  as  any  dry  knots  that  may  fall  after 
the  mortar  is^ufed,  muft  tend  to  difunite  the 
parts  of  it  that  had  been,  already  united,  and, 
render  the  cement  much  lefs  perfcd  than.- if 

the  whole  had  been  properly  mixed.up^with 
the  materials  before  ufing, 

But  more.,  circumfpedipn.  is  requifite.  in 
fom:ing  lime  for  roprtar  than  for  plafter# 
For,, 

As  it  is  not  neceflary  that. plafter  ftiould 
be  endowed  with-  a  ftonny  degree  of  hard-' 
nefs,. there  is  nolofs  fuftained  by  allowing  a 
great  prxjgortion,  of  the  lime  that  is  intend- 
ed 
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ed  for  that  purpofe  to  abforb  its  air  before  it 
be  ufed ;  for  a  very  fmall  qusy^ity  of  quick* 
lime  will  be  fufficient  to  unite  the  whole  in- 
to one  (lightly  coherent  mafs. 

Therefore  the  only  circumftance  necefiary 
to  be  attended  to  in  fouring  lime  for  pla- 
fter  is,  that  it  be  allowed  to  macerate  long 
enough  ;  as  there  is  no  danger  of  ever  er- 
ring oji  the  oppofite  extreme.  It  is  indeed 
jieceflary  that  it  fhould  lie  a  very  long  time, 
on  fome  occafions,  before  we  can  be  certain 
whether  all  the  particles  are  thoroughly  fla- 
ked. I  have  known  pieces  of  lime-^ells 
lie  upwards  of  fix  months  expofed  to  all  the 
viciffitudes  of  winter- weather,  Windfall  after 
that  time.  Such  flightly  burnt  ftones  are 
indeed  ufually  feparated  in  fifting  the 
lime  for  plafter ;  but,  as  fome  fmall  chips 
may  efcape,  it  is  always  fafeft  to  allow  it  to 
lie  in  the /our  a  very  long  time. 

This  pradice  is  alfo  attended  with  ano- 
ther advantage  of  fome  confequence.— For 

in 
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if,  by  this  means,  a  great  pror^ortioa  of 
the  lime  be  allowed  to  abforb  its  air, 
iand  become  efcte^  when  Kx.  is  beat  up  for 

ufe,  the  water  can  have  no  feil'ible  eiF^3: 
upon  that  efFete-lime — it  will  only  feparate 
the  particles  of  ciauftlc-lirie  more  pertedly 
from  one  another,  fo  as  to  fufFer  it  to  dry 
without  ctacks  of  any  fort,  and  render  the 
furface  of  the  plaftei?  much  more  fmooth  and 
entire  than  it  could  have  been,  if  the  whole 
had  been  employed  while  in  its  perfedly 
cauftiC  ftate.  By  this  means  alfo  thofe  chry-^ 
flalline  exudations,  fo  common  on  newly 
plaftered  walls,  will  be  mod  effeftually  ob- 
viated. On  all  which  accounts,  the  prac- 
tice of  allowing  lime  intended  for  plafter  to 
macerate  yery  long  with  water  ought  ne- 
ver to  be  omitted,  but  in  cafes  of  neceflS- 

But>  as  lime  is  no  fooner  flaked  than  it 
begins  to  abforb  its  air, — ^and  as  it  continues 

Yy  xa 
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.    •  « 

%o  abforb  more  and  more  every  minute  from 
that  period^  till  it  becomes  entirely  effete ; 
{p  as  to  be  rendered  graduallfllefs  and  )efs  6t 
for  forming  a  cement  of  any  fort; — it  fol* 
I0W81  that  if  lime  intended  for  mortar  is 
allowed  to  lie  long  in  the  four ^  much  of  it 
vrill  he  converted  into  chalk,  or  unchryftal- 
lized  tffeU-iizne — in  which  condition  it  will 
neither  admit  of  fo  much  fand  in  ufing,  nor 
ever  become  fuch  a  firm  cement,  as  if  a 
Ji^rger  proportion  of  fand  had  been  employ- 
ed ftt  firftj  and  worked  up  as  quickly  as 
poiSbleJntQ  mortar,  j^nd  ufcd. 

Thi§.  malady  will  be  encreafedt  if  the 
lime-ftone  h?is  not  been  very  well  bui^nt ; 
therefore  care  ought  to  be  taken  to  chufe 
the  very  heft  burnt  lime  for  viortari  in 
which  cafe  a  very  ihort  time,  if  it  has  been 
carefully  fifted  after  flaking,  will  be  fvf* 
ficient  to  make  it/all sls  much  as  is  necetfary. 
Jor  the  obje(^  of  principal  importance  here 
is,  to  have  the  cement  as  jfr/w  as  pofliUe ; 

add 


AS    A    CEMfiNt.  355. 

and  the  burfting  of  a  very  fmall  particle  of 
unflaked  lime  amongft  it  afterwards,  will 
not  produce  {Sih  a  fenfible  inconvenience  as 
it  would  have  done  in  plafter. 

Thofe,  therefore,  who  wifli  to  obtain  the 
hardeft  and  firmed  mortar^  will  be.  careful 
to  get  hvell  burnt  lime,  atad  allow  it  to  mace- 
rate with  the  water  only  a  very  Jhort  time  bcr- 
fore  it  is  ufed.  But  the  beft  burnt  lime  I  ever 
faw  would  require  to  macerate  fome  days 
in  the  water  before  there  can  be  a  certainty 
that  the  whole  will  be  fufficiently  flaked*. 

•  It  is  no  unfatisfa£lory  proof  of  thejuftn^fsof 
the  foregoing  reafoning  to  obferve,  that  the  practice 
which  "would  neceffarily  follow  from  it  is  tiLi^QX^ 
what  was  followed  by  the  antieutSi  if  we  can  rely 
on  the  account  given  of  this  matter  by  Vitruviui 
and  PMny* 

Vitruviusy  fo  far  from  recommending  unflaked 
lime  for  making  plafter,  as  Monfieur  Loriot  would 
fuggeft,  recommends  exprefsiy  that  it  ihould  b^ 
foured  or  macerated  in  water— for  the  very  fame 

reafoq^ 
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§  28. 

I 

The  reader,  if  he  has  followed  me  thus 
far,  will  eafily  perceiv?,  that,  although  it  be 

reafons  as  are  given  above ;  as  it  is  only  by  that 
means,  he  fap,  that  the  plafter  can  be  prevented 
from  fcliftering — His  words  are,  (Lib.  vii.  cap.  2.) 
•  -  -  "  Tunc  de  albariis  operibus  eft  expHcan- 
dum.  Id  autcm  erit  refte,  fi  glebae  calcis  optimc, 
ante  jfnultf.*  tempore  quam  opus  fuerit,  macerabun- 
tur.     Namque  cum  non  penitus  macerataj  fed  recent 

« 

ftitnitur   -     -     -    habens  latentes  crudos  calculos^  pu-^ 
Jiulas  emittit  -    -    -    J^t/i  calculi  dijfolvunty  et  dijfi^ 
*  pant  te^lerii  poiitiones.^\ 

Pliny  points  out  ftill  more  clearly  the  difFerence 
between  the  quality  of  the  lime,  neceflary  for  making 
rnortat  2XiA  piajier^^i  certain  proof  that  the  antients  had 
been  very  accurate  in  obicrving /a5/,  as  they  could 
have  no  i<^ea  of  the  reafoning  by  which  thefe  fads 
might  have  been  explained  or  corroborated. 

"  Ruinarum  urbis,"  fays  he,  "  ca  maxime  caufa, 
guod  furto,  calcis  fine  ferrumine  fuo  caementa  com- 

ponuntur. 
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in  vain  to  expe£t  thofe  wonderful  efFedhi 
from  the  practice  t^ecommended  by  Monfieur 

•  Loriot, 

ponuntur.  Intrita  quoque  qui  vetttfiiorp  ei  fnelior* 
In  antiquarum  (antiquis)  aedium  legibus  invenitur^, 
ne  recentiore  trima  uteretur  redemptor ;  idea  nulla 
(nullae)  teEloria  eorum  rimae  foedavere  ,-**  Plin.  Hii^. 
Lib.  xxxvi  cap.  23. 

In  this  paflage  Pliny  ftrongly  contrafts  mortar 
(caementa)  with  plafter  (intrita).  The  firft,  he 
fays,  (by  implication),  ought  always  to  be  compofed 
of  lime  cum  ferrumine  fuo^  that  is,  lime  that  ftill 
retains  its  gluterty'^-Aim^  that  ftill  retails  that  qua* 
lity  by  which  it  is  enabled  to  unite  into  a  folid  bo- 
dy, and  glue  them,  as  it  were,  together.  In  other 
places  of  his  work  he  defcribes  it  as  calcis  quam  ve* 
hementijfimaey  lime  in  its  moft  acrid  ftate^  that  is, 
peifeftly  cauftk  lime. 
.   This  quality,  he  plainly  hints,  it  gradually  lofes 

by  time,  fo  as  to  come  at  length  to  he  Jine  ferrumine 
fuo ;  in  which  ftate,  as  it  is  impoffible  to  become  a 
firm  cement  for  building,  be  feverely  reprehends 
X\i0k  who  ufe  it  as  fuch. 

But,  although  he  condemns  the  pra£tice  of  ufing 
that  old  and  inert  lime  for  mortar,  he  immediately 

addllff 


J 
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Loriot,  that  he  fo  pompoufly  (kfcribes,  y6t 
it  may  happen,  that,  if  circumftances  ac- 
ddentally  concur  to  that  end,  a  very  perfed 
mortar  may  be  obtained  by  following  his 
dirCiSkions.     For,  If  the  flaked  lime  that  fliall 

be 

adds,  that,  for  plaftcr,  it  is  better  than  new  5  be* 
caufe  it  is  not  fo  fubjeA  to  crack  in  the  work. 
''  Intritu  qooque  quo  vcti^Uor|  eo  melior  -<*.«» 
idea  mtUa  Udtoria  eprum  rimae  fo^davere.^* 
.  Monfieur  Loriot  quotes  this  pafiage,  and  contends^ 
that  cakis  fine  fcrrumim  fuo  means  merely  flaked 
HHiey  \Pt  oppofition  to  his  favourite  powdered  lime^ 
&eU»--*^What  reafon  he  has  to  think  fo,  the  reader 
i»\s!it  to  judge^r^It  is  to  be  obferved,  howcTer,  that 
^Dufieur  Loiiot  does  not  confine  the  ule  of  bis  ce^ 
inent  to  making  mortar — Like  thofe  m^edicineS  chat 
^ure  all  difeafes,  it  is  equally  proper  for  plafterj; 
and  indeed  it  is  as  a  plafter  he  chiefly  recocnin€nds» 
IC.  There  can  be  tst  doubt,  however,  from  the  an* 
titorities  above  quoted,  that  the  aniients  were  ae 
great  ftrangers  to  the  ufe  of  h  in  tbis  fettfe  aSr  the 
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be  employed  has  not  had  tinM  to  become  in 
^  great  ipeafure  eff^e  j^^if  the  wnflaked 
^ells  that  are  to  be  pounded  have  been  ppr-^ 
J^^ly  ^^dhipM^  ;' — if  the  liine-*fto»e  ba$  betti 
pf  a  fandy  fert  of  itfelf  ;-^if  the  f^nd  added 
to  it  has  b«^n  of  a  proper  kiadi  and  in  due 
proportion  ;-^and  if  thefe  materiala  be  care- 
fuHy  BdiJied  before  they  are  applied,  there  can 
bie  no  doubt  b«t  the  naortar  would  be  very 
good :  So  that  it  may /ometimes  happen^^  that 
thofe  who  foUpw  the  pra^ice  recofomended 
by  himi  in  raaking  mortar  for  ordinaay 
ufes*  may.  be  lucky  enough  to  fucxaeed  to 
tbeir  wifti.  JButf  as  thefe  favorable  cir*- 
qtHnft&noes  may  not  chance  to  occur  ia  o- 
Aei?  cafeiv  they  may  be  a^  far  from  their 
purpofe  «5  they  poffibly  could  be. 

Th»t  gentleoxan,  with  h\9  ufual  want 
pf  accuracy,  takes  no '  notice  of  ^Ay  cf 
thcffe  eirwmftaitqes.'— He  only  recomn^e^Euds 
that  powdered,  quick-lime,  by  whiqK  he 
TOjeaiw*  P9l»4^4  lime-ih^ll?,.  be  mm^  vp 

with 


/  ■ 
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with  common  mortar  made  of  old  flaked 
lime  in  certain  proportions*  He  does  not 
give  the  fmalleft  hint  as  to  the  date  of 
old  Jlaked'lime  to  be  ufed  as  common  mor- 
tar ;  but  feems  to  think  it  a  niatteff  of  no 
moment,  whether  it  fhall  have  been  fo  long 
flaked  as  to  be  perfedlly  effete^  or  the  rd- 
verfe  ; — ^he  does  not,  indeed,  feem  to  know 
a:ny  thing  about  that  peculiarity  of  lime  di« 
ftinguiflied  by  that  term. 

But,  independent  of  that  circumflance,  the 
pra&ice  he  recommends  is  much  worfe  in  o« 
ther  refpeds  than  that  ufually  followed  in 
modern  times,  either  for  making  plafter  or 
xement,' — efpecially  the  firft.  For,  in  the 
ordinary  operation  of  flaking,  thofe  lime- 
fliells  that  are  not  enough  burnt,  have  fome 
chance  of  being  rejedicd  when  the  lime  is 
fifted;  whereas,  in  this  method  of  poun^ 
ding  the  whole  promifcuoufly,  thefe  will  be 
mixed  with  the  others ;  and  therefore  it  may- 
be expeded  that  fome  of  the  particles^ill 

remain 
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remain  linflaked  for  a  very- long  time,  which 
will  be  in  danger  of  difuniting  and  bliftcr- 
liig  the  work  long  after  it  is  put  up. 


§  29. 

Authors  almoft  univerlally  agree  iri  afTerf-i 
ing,  that  the  hardeft  lime-ftone  afFords  a  lime 
that  will  confol'date  into  the  firmeft  cement; 
knd  hence  it  has  been  in  general  concluded^ 
that  lime  ttikde  of  Chalk  affords  a  much  wea- 
ker cement  than  What  is  made  of  marble  or 
.  >  » 

llme-ftdne. 

It  appears,  however,  from  the  foregoing 
bbfervations,  that,  if  ever  this  be  the  cafe,  it 
is  only  incidentally^  aind  not  necejfarily  fo. 

Lime  made  of  pure  chalk  differs  not  in  the 
leaft  from  lime  made  of  pure  marble. — Both 
COnfift  of  a  fine  impalpable  powder^  without 
ihy  mixture  of  extraneous  matter  y — ^and,  if 
they  have  been  equally  calcined>  are  poflef- 

Zi  red 


y 
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fed  of  the  fame  chemical  qualities  in  every 
refpedt.-— Indeed,  nothing  is  more  eafy  than 
to  form  aFlifieval  chalk  from  pure  lime-ftonej 
as  I  have  more  ih^n  once  experienced,  which 
the  reader  may  alfo  do,  by  foMowing  the 
direftions  in  the  margin*,    if  his  curiofity 

prompts  him  to  it. 

And 

*  In  flaking  lime  compofcd  of  pute  Hme-ftone,  it 
will  be  obfervcd,  that  the  pieces  fall  into  powder 
much  more  flowly  than  when  the  limeftoiie  \k%%  conr- 
-ta?ncd  any  fand  in  it. 

If  a  great  quantity  of  water  be  fucceffively  poured . 
upon  a  large  heap  ^of  thefepure  lime*(hel]s,  with- 
out ftirring  them,  and  if  it  be  allowed  to  lie  fome 
time  afterwards,  it  wjll  be  found,  on  opening  thfe 
heap,  that  fome  pieces  of  lime-fliells  have  only  ex- 
panded confiderably  in  bulk  by  the  operation  of  fla- 
king, without  being  crumbled  down  to  a  powder- — •" 
Thefe  pieces,  if  allowed  to  remain  in  a  elofe  place,^ 
where  they  are  not  cxpofcd  to  the  viciflitudes  of  the 
weather^  will  ftiil  retain  their  form,  and^  as  they 
gradually  abforb  their  air,  they  acquire  a  fort  of 
firmnefs  of  confidence,  ajid  in  time  become  chalk,  in 

every 
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And  the  pradlice  of  the  fouthern  provinces 
of  Britain  fuffidcatly  confirms  the  juftnefs  af 
thefe  obfervations.  For,  to  the  fouth  of  the 
Huraber,  on  the  eaft  coaft,  ahnoft  all  the 
iiaie  they  ufe  is  niade  of  chalk;  yet  there, 
are  many  buildings  in  thele  counties^  in 
which  the  cement  is  as  fjrm  as  in  any  part 

•  of 

.every  fenfe  of  the  word  5-^haying  the  fame  degree  of 

firmnefs,   of  foftnefs,  and  eycry  other  ^  quality   of 
chalk. 

This  IS  the  mod  ^jerfefk  refemblance  of  chalk  that 
can  be  made;  but,  if  any  quantity  of  that  pure  lime  be 
reduced  to  a  very  thin  paftc  at  the  pme  of  flaking,  and 
be  haftily  dried  to  a  certain  degree, — it  acquires  s^ 
fort  of  cpnfiftency,  fo  as  to  be  capable  of  retaining  its 
form.  And,  if  jhis  be  kept  iyi  a  place  not  expofed, 
to  the  yiciiCtudes  of  the  weather  till  it  has}  attained 
Its  whole  air,  it  will  refemble  chalk  alrnof);  as  much 
gs  the  formed,  a^d  might  be  employed  fof  every  pur* 
pdfe  that  the  chalk  is  ufed  for* 

The  reader  will  pleafe  to  obferve,  that  this  can 
pnly  be  done  with  lime  that  is  ferfeBly  free  of  fand  \ 
for,  if  it  has  the  leaft  particle  of  fand  among  it.  nQ 
^r{  ztn  ^iyc  it  the  fo(taefs  of  ^halk. 


364      OF    QJJICK-LIME 

of  the  ifland : — ^Nor  does  the  ordinary  mode 
of  building  in  thefe  place?  indicate  any  defi- 
ciency in  the  quality  of  their  mortar  ; — for 
their  ho,ufes  are  aim  oft  all  coated  on  the 
outfide  with  a  cruft  of  lime,  ftuck  full  of 
fmall  pebbles,  which  remain  in  it  very  firm- 
ly for  many  years. — We  know  well  that  this 
is  the  moft  trying  manner  of  employing 
iportar. 

There  is,  however,  greater  danger  ths^t 
lime  made  of  chalk  fhould.form,  on  fome 

» 

occafions,  a  w;eak  cement,  than  that  from 
lime-ftone. 

For,  as  chalk  never  contains  any  fand,  its 
lime  will  always  form  a  very  foft  cement, 

*  '  •  •         -  * 

unlefs  care  be  taken  to  mix  a  large  propor- 
tion of  fand  with  it  in  beating  up  the  mor- 
tar ;  which  is  not  fo  iadifpenfibly  neceffary 
jn  forming  mortar  from   lime-ftone  ; — as  it 

•  •  •  '  *  ' 

fometimes  contains  fo  much  fand  as  to  form 

pretty. 


>«     •  • 


a  ^ 
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9  pretty  firm  cement,  without  any  additiptia} 
fand  at  all. 

£ven  if  the  lime-ftone  fhould  be  equally 
jpure  calcareous  matter  as  the  chalk,  the  lime 
of  the  firft  has  a  chance  of  becoming  a  firm? 
er  cement  than  that  of  the  laft. 

For,  as  it  is  impofEble  to  reduce  the  pure 
lime-ftone  to  a,  powdery  calx^  without  lubr 
jeding  it  to  the  adtion  of  a  very  ftrong  fire, 
which,  by  diffipating  the  water,  and  fully 
fjrying  the  chryftals,  carries*  ofir  the  "whole 
pf  its  fixed  air  ;  fo  that  the  calx  is  almoft  enr 
tirely  cauftic.  ' 

But  chalk  may  be  reduced  to  calx  by  fuc^i 
a  moderate  heat  as  is  fcarce  fufficient  to  dif- 

?*  .  * 

fipate  any  of  its  air  ;  lb  that  what'aflumes 
the  appearance  of  lime  made  from  it  may  be 
liothing  elfe  thap  a  powdered  tBete  palcareous 
earth,  which  never  can  become  a  cement  qf 
any  fort. — ^But,  as  there  is  no  danger  of  vitr^- 
.fying  chalk  by  over-burningi  this  inconvq- 
.  '     '  nience 
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nience  may  be  entirely  obviated^  by  a  care-» 
ful  and  perfect  calcination. 

In  thofe  countries,  therefore,  where  chalk-? 
lime  is  common,  care  ought  to  be  taken  ta 
choofe  only  that  kind  of  it  for  mortar,  that 
has  been  calcined  by  a  veryjirong  fire,  and 
to  rejed  that  which  has  been  burnt  by  furze 
or  brakes,  as  unfit  for  that  purpofe. 

But,  it  is  obvious,  that,  as  this  defed  zxU 
fes  entirely  from  the  unfkilfulnefs  of  the  o^ 
perator,  which  may  be  eafily  avoided,  it 
ought  not  to  be  confidered  as  any  objedioa 
to  the  quality  of  the  lime  confidered  in  it^ 
felf. 


§  3o- 

It  is  unneceffary  to  extend  our  obferva** 
tions  to  all  the  other  kinds  of  lime-ftone  that 
may  be  m?t  with ;  as  thefe  general  obferva*? 
tions  on  the  two  extremes,  marble  and  chalky 
itUiy  be  eafily  applied  \o  all  the  intermediate 
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kinds.  It  has  been  already  faid,  that  the  dif* 
terent  friability  of  different  forts  of  llme- 
ftone  arifes  entirely  from  2^  fmaller  or  greater 
degree  of  perfeftion  in  the  chryftallization^ 
that  muft  have  been  occafioned  by  accidental 
circumftances  that  have  occurred  at  the  time 
the  concretion  was  effeded,  and  can  have  no 
influence  on  the  quality  of  the  lime  when  it  is 
once  more  reduced  to  the  ftate  of  SiCau/Oc calx. 

And,  as  it  does  not  yet  appear  that  there  is 
the  fmalleft  difference  between  tKe  chemical 
qualities  of  aiiy  one  kind  of  foflile  calcareoua 
earth  and  another,  ijuhenperfe^lly  pure^  there 
is  no  reafon  to  fufpedt  that  there  can  be  any 
differenoe  between  one  kind  of  lime  and  ano- 
ther^  as  a  cement^  unlefs  what  may  arife  from 
the  nature  of  the  extraneous  bodies  tha?  may 
be  accidentally  mixed  with  that  calcareous 
matter  in  its  native  ftate,— -or  from  its  being 
tnofe  or  lefs  perfedly  calcined. 

But  the  only  extraneous  matter  that  is* 
ever  found  in  lime-ftone  is  fandy  in  greater 

or 
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dr  fmlller  proportions.  And,  as  no  lime* 
done  that  can  be  calcined^  contains  fuch  i 
large  proportion  of  faiid  as  is  neceflfary 
for  making  a  perfect  Cement>  we  may  natu- 
rally conclude,  that  every  kind  of  lime  is  e- 
ijually  fit  for  becoming  a  firm  cement,  if  it 
be  firft  reduced  to  a  proper  degree  of  caufti- 
eity,  and  has  afterwards  a  due  proportion  of 
fand  properly  mixed  ^ith  iti  before  it  be 
employed  in  work; 

Different  forts  of  lime,  nodoubt,  vary  very 

inuch  from  one  another  in  the  proportion  oi 

fand  they  naturally  contain^   and  therefore 

'  '  '    .  .    ■  '  '' 

muft  require  very  different  proportions  of 

fand  to  be  added  to  them  before  they  can  be 

made  equally  perfect  as  a  cement.     This  is 

an  oeconomical    Confideration  of  no  fmalt 

moment  in  fome  cafes,  as  it  may  make  one 

fort   of  lime  vaftly    cheaper    thati  another 

on  fome  occafions,  and  therefore  deferves  to 

fee  attended  to  by  every  builder.— Diredions 
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ihali  lie  given  iii  the  Second  Part  of  thU  Efr 
hjy  by  the  help  of  which  he  m?iy  be  enab;le4 
to  d.ifcover  the  exad  proportion  of  farid  coa- 
^tai^ed  in  any  fort  of  Ume  he  may  wUh  to 
examine; 


§  3t; 

Iii  the  preceeding  parts  of  thiS^^Eflayi  I 
^ye  fpoken  of  fund  as  the  duly  fuhilancc 
Hiat  is  ever  ^dded  to  lime  in  forming  ce*^ 
inent ;  but,  as  others  have»  dn  fdme  dc- 
4cafiori8,  been  employed  fdr  this  purpofej 
it  will  be  proper  here  to  point  otit  their  fe- 
verall  excellencies  arid  defeds. 

Almoft  the  Only  fubftances  that  t  have 
known  ufed  as  an  addition  to  mdrtar^  befidei 
fand  of  various  denominations,  are /><^7£;^/^ri?^ 
/atid-Jione^  hrick^dufi^  2Xi^fta'-flidts  that  have 
been  broke  into  fmall  fragrtientSi 

And,  for  forming  plafter,  v^herfe  cldferielS 
tather  than  hardnefs  is  required,  the   ufeful 

A  il  a  additions 
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additions  are,  lime  that  has  been  flaked  and 
kept  long  in  a  dry  place,  till  it  has  become 
nearly  effete^  powdered  chalk,  or  whitening, 
and  gypfura  in  various  proportions  ;  befides 
hair,  and  other  fubftances  of  that  fort. 

Others  that  have  been  lately  recommended 
by  Monfieur  Loriot,  are  balls  of  any  fort  of 
earth  flightly  burnt  and  pounded  ; — the  rub- 
bifh  of  old  buildings,  (by  which  I  under* 
iland  the  old  mortar  after  it  has  been  fepa« 
rated  from  the  ftones,)  reduced  to  powder, 
and  fifted,  or  almoft  any  other  thing  that 
can  be  reduced  to  a  moderately  fine  powder. 
.  From  what  has  incidentally  occurred  rela- 
ting to  this  head,  the  reader  will  be  able  to 
judge  in  fdme  meafure  of  the  comparative 
value  of  thefe  feveral  additions  :  But,  to  ren- 
der  the  fubje£t  ftill  more  clear,  the  following 
obfervations  may  be  of  ufe. 

It  is  fufficiently certain  that  none  of  thefe 
additions  enter  into  the  compofition,  fo  as  to 
aflFed  its  qualities  as  a  chemical  mixt ; — they 

only 
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only  operate  in  a  manner  pureiy  me^hanicaL 
For,  whatever  the  nature  of  the  addition  may, 
be,  it  poflefles  the  fame  qualities  when  fo 
united,  as  if  by  itfelf,  and  may  be  fepafated 
by  mechanical  means  from  the  compound 
unaltered.  Therefore  we  heed  give  our- 
felves  no  trouble  about  afcertaining  their 
chemical  qualities,  but  confider  them  mere- 
ly as  maffes  of  matter  that  may  be  more  or 
lefs  fitted  for  this  purpofe  by  their  peculiar 
form,  degrees  of  hardnefs,  &c. 

It  has  been  already  fhown,  that  /and 
ought  to  be  preferred  to  chalky  matters, 
chiefly  on  account  of  the  hardnefs  and  firm- 
nefs  of  the  particles  of  which  it  confifts.-*-^ 
And,  as  the  p\ireft  fand  confifts  of'  detached 
chryftals,  which  are  fo  hard  as  fcarcely  to 
admit  of  being  broken  into  fmaller  parts,  this 
kind  of  pure  chryftalline  tranfparent  fand 
is,  perhaps,  on  this  account,  the  moft  proper 
addition  that  can  poffihly  be  made  to  lime  ia 
forming  mortar. 

Sandm 
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Sand-Jione  confide  of  an  ^Itnoft  innume- 
rable congeries  of  fmall  particles  of  fand  uni- 
ted to  one  another  in  a  flight  manners  by 
Ibme  kind  of  natural  cement. — But,  as  it  is 
troublefqmeto  reduce  this  kind  of  ftone.to  its 
fmalleft  component  parts,  and  as  the  particles 
pf  it,  when  not  reduced  to  that  ultimate  de-r 
grec  of  finenefs,  may  be  eafily  broken  into 
fmaller  parts,  it  can  never  be  looked  upon  as 
inch  a  proper  addition  for  a  lime-cement  as 
<:he  pureft  fand. 

■ 

There  sfre"  alfo  many  fubftances  that  arc 
palled  fand^  which  are  nothing  elfe  than 
fragments  of  decompofed  granite,  moor- 
ftone,  fand-ftone,  &c. — all  of  which  may 
be  eafily  reduced  into  fmaller  particle^ 
by  mod<£rate  triture^  and  are  liable  to  the 

fame  objedions  as  pounded  fand-ftone. 

But  almpft  any  of  thefe  is  preferable 
io  brick'duJI.  Fine  clay,  whcn^  perfe^fy 
burnt  in  the  fire,  may  be  made  to  aflfume 
almoft    a    ftony   hardnefs.      Byt   common 

j^t  ,    .   >   I       /  .    »  4 1  ...»  .....  i  ,     .         V      .  .         . 

brick 
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brick  is  fo  imperfe£tly  burnt,  as  to  admit  of 
being  reduced,  without  much  trouble,  to  a 
fine  iffipalpable  powder  ;  infomuch  that  it  is 

« 

pften  ufed,  when  in  this  ftijte,  for  fcouring 
polifhed  iron  or  brafs,  efpecially  if  the  brick 
has  had  ao  fine  fharp  fand  in  its  compofir 
tion. 

As  the  rough  particles  of  brick-dull  may 
be  fo  eafrly  reduced  to  a  fine  powder,  the 
piortar  formed  with  it  can,  in  no  cafe,  be  of 
the  moft  perfedl  fort, 

But  brick-duft  is  ftill  liable  to  a  greater 
objedion,  when  cpnfidered  as  a  component 
part  of  mortar. 

Clay  only  lofes  its  quality  of  abforbing  wa-? 
ter,  and  in  fome  meafurc  of  dHIblving'  in  it^ 
by  a  very  perfed  degree  of  burning,  fo  that, 
if  any  part  of  it  has  efcapcd  the  violent  ac-? 
tion  of  the  fire,  that  part,  when  mixed  iij 
mortar,  will  ftill  be  apt  to  abforb  water  when- 
ever it  may  reach  it,  and  lofe  its  firmnefs, 

?m4 
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and  make  the  mafs^  of  which  it  is  a  party 
crumble  to  duft. 

It  is  exadly  in  this  manner  that  all  forts 
of  marie  are  liable  to  fall  into  powder  when 
drenched  in  water,  and  expofed  to  the  air  } 
even  although  they  fometimes  appear,  when 
dry,  to  be  endowed  with  a  ftony  hardnefs. 

On  this  account,  brick-duft,  which  ufually 
confifts  of  the  imperfe£t  burnt  bricks,  ought 
to  be  confidered  as  a  very  dangerous  mix- 
ture for  mortar,  and  fhould  never  be  em-* 
ployed  but  in  cafes  of  abfolute  neceffity. 

But  the  balls  of  other  forts  of  earth  flight- 
ly  burned,  as  recommended  by  MonfieuF 
Loriot,  muft  be,  on  many  accounts,  far  lefs 
proper  j  as  many  of  thefe  forts  of  earth  can- 
not, by  the  aftion  of  fire,  be  deprived  of 
their  quality  of  abforbing  water,  atid  of  be- 
coming foft  with  it.  So  that  he  who  fliould 
be  foolifh  enough  jo  employ  thefe  fubftan- 
ces,  may  be  certain  that  his  cement  will  not 
only  be  incapable  of  attaining  any  confide- 

rabl§ 
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rable  degree  of  hardnefs  at  any  time,  but  will 
alfo  be  liable  to  turn  molft  in  a  damp  air,  nor 
will  be  capable  of  retaining  its  firmoefs  orco- 
hefive  quality  in  an  expoLd  fituation. 

Powdered  lime^ruhhijh  is  liable  to  the  fame 
objections  with  the  fofteft  fahd-ftone  or 
brick-duft  ;  as  the  particles  of  which  it  con- 
fifts  never  can  be  endowed  with  the  adhe- 
five  finnnefs  that  is  neceifary  for  forming 
a  perfect  cement. 

Finejhells  are  perhaps  firmer  than  any  o- 
ther  fubftance,  next  to  pure  fand,  and  may 
be  employed  where  the  other  cannot  be  got, 
if  this  abounds.  I  have  feen  a  cement  that 
was  as  little  afFe<Sed  by  the  weather  as  any 
other,  and  had  ftood  firm  in  the  work  a 
great  many  years,  that  had  been  originally 
formed  with  a  fand  confifting  almoft  entirely 
of  the  fragments  of  (hells.- — But  it  had  not 
the  rocky  hardnefs  of  fome  old  mortar  that 
we  frequently  meet  with. 
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Powdered  glafs^ .  if  fuch  a  thing  could  hi 
got  at  a  moderate  expencei  would  form  a 
mod  perfect  fort  of  mortar  ;— as  it  would 
not  be  liable  to  be  affeded  with  th^  weather^ 
—would  be  fufficiently  hard,  and  confift  of 
very  irregular  fragments. 

Thus,  it  appears,  that,  of  all  the  fubftan- 
ces  that  can  be.eafily  met  with,  /arid  forms 
the  mod  proper  addition  to  lime  in  niaking 
mortar ;  on  which  account,  it  has  been  juftly 
preferred  to  all  others  for  that  purpofe. 

Pure,  firm,  chryftallized  fatid,  is  bettqr 
than  any  other  ;fort : — l^Mt  all  pure  fjinds 

« 

arc  not  equally  proper  for  this  ufe. 


ithasbeen  already  fhown,  that  the  principal 
Advantages  which  fefulted  from  the  addition 
of  fand  in  making  lime-mortar  were,  that  it 
itugmented  the  quantity  of  hard  indiiToluble 

matter^ 
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matter, — and  put  it  in  our  power  to  em<» 
ploy  a  larger  quantity  of  water  in  proportion 
to  the  lime,  and  thus  forwarded  the  chryftal- 
lization  of  the  calcareous  matter,  augmented 
the  quantity  of  thefe  chryftals,  and  rendered 
their  quality  more  perfect.  Thole  kinds  of 
fandi  therefore,  which  promote  thefe  pur*- 
pofes  in  the  higheft  degree,  will  be  beft  a- 
dapted  for  mixing  with  mortar. 

But,  if  fand  confifts  of  irregular  an- 
gular particles,  a  greater  quantity  of  wa- 
ter will  be  retained  in  the  vacuities  formed 
between  thefe  angular  pieces,  than  could 
have  been,  if  the  whole  had  confided  of 
round  fmooth  globules ;  and  therefore  it 
is  natural  to-  think,  that  rough,  angular 
fand,  will  be  more  proper  for  this  ufc  than 
that  which  is  fmoother, 

Kence,   if  equally  pure,  fea-fand,  which 
confilts  of  round  globules,  that  have  been 
worn  perfedlly  fmooth  by  the  continued  at-:^ 
iri:ion  upon  one  another  en  the  (hore,  (like^ 

15  b  b  the 
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the  larger  peebles  in  the  fame  fituation)  will 
be  worfe  than  any  other  fort. — River-fand 
will  be  better  than  it ; — and  pit-fand,  when 
quite  free  of  earth,  the  beft  of  all, 

> 

If  the  fand  be  hard,  and  the  particles  an-? 
gular,  it  is  perhaps  of  little  importance  whe-» 
ther  thefe  be  very  fmall  or  of  a  larger 
iize. — The  fand  in  the  lime  that  formed 
the  «araordinary  firm  cement,  mentioned 
P*  345*  w^^  ^^  fmall  as  could  well  be  ima- 
gined. 

Becaufe  fea-fand  is  ufually  fmaller  than 
any  other  fort,  and  is  acknowledged  to  be 
lefs  proper  for  making  mortar  than  many 
other  kinds  of  fand,  a  prejudice  has  been,  iq 
general,  adopted  againft  fine  fand  for  this 
purpofe. — But  this,  there  is  reafon  to  ima-* 
gine,  is  only  a  vulgar  prejudice,  arifing 
from  the  peculiar  figure  of  that  fort  of  fand. 

§  34- 
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§  34- 

There  is  another  artd  better  reafon  for  nbt 
employing  fea-fand  in  mortar,  vi2.  that  thei^e 
is  always  a  chance  that  fome  particles  of  fait 
tnay  be  formed  among  it  by  the  evaporation 
of  the  fea- water  upon  the  fhore. — And^  2ts 
common  fait  continues  always  to  be  a  deli- 
quefcent  fubftance,  it  will  have  a  perpetual 
tendency  to  attract  moifture  from  a  humid 
air,  and  thus  render  the  wall  in  which  this 
mortar'  has  been  employed  extremely  dam  J) 

and  unwholefome. 

It  is  from  the  fame  caufe  that  any  po- 
rous fort  of  (lone,  that  has  been  taken  from 
the  fea-ftiore,  continues  at  all  times  to  be 
wet  in  damp  weather.  For,  while  the  ftone 
remained  on  the  ftiore,  its  pores  wauld  be 
from  time  to  time  filled  with  falt-water,  upon 
the  evaporation  of  which,  the  fait  it  contain- 
ed  would  remain  behind  within  the  pores  of 

the 


38o        OF    QUICK-LIME 

the  ftone,  which  would  thus  become  endowed 
with  the  quality  of  attrading  moifture  from 
a  damp  air,  fufiicient  to  diflblve  the  fait, 
*and  make  the  watery  folution  ooze  out 
through  all  its  pores. 

This  is  a  phaenomenon  for  which  it 
is  more  eafy  to  account,  than  to  prefcribe 
an  efFedual  cure. — Perhaps  no  art  can 
render  the  ftone  fufficiently  dry  after  it  is 
once  put  into  the  wall. — ^To  let  it  lie  for  a 
confiderable  time  in  a  ftream  of  running 
frefti-water  before  it  was  employed,  might 
obviate  the  difeafe* 


§35-, 

$ 

For  the  fame  reafon,  lime  that  has  been 
flaked  with  fca-water  is  always  unfit  for  be- 
ing ufed  as  a  mortar.  For,  as  it  is  impof^ 
fible  ever  to  extrad  that  fait  from  the  mor- 
tar, it  continually  attrads  moifture  from  the 
air  in  damp  weather,  and  oozes  through  the 

porea 
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pores  of  thie  wall  in  form  of  drops  of  iVcat, 
which  again  dlfappear  vvheu  the  wtaihcr 
becomes  dry. 

This  is  an  inconvenience  often  felt :  Lut, 
as  the  real  caufe  of  it  is  leldom  known,  l\w 
perfons  are  at  proper  pains  to  guard  againft 
it. — ^Thofe  who  obtain  their  hme  by  Vvacer- 
carriage  are,  in  a  peculiar  manner,  liable  to 
be  hurt  by  this  circumfiance;  as  the  lime  is, 
for  the  moft  part,  flaked  at  the  fhip's  fide 
by  the  fea-water,  which  is  more  eafily  got 
than  any  other. 

V 

When  lime  that  has  been  flaked  in  thig 
manner  is  employed  as  a  plafter,  it  is  rather 
M^orfe  than  when  ufed  as  a  mortar,  as  it  has 
lefs  fand  added  to  it,  and  has  fewer  pores  in 
the  infide,  in  which  the  drops  of  water 
might  be  allowed  to  lodge  ;  fo  that  the  wall 
becomes  alternately  covered  with  a  cruft  of 
dry  powdery  fait,  and  with  damp  tears  run- 
ning down  its  furface. 

Too 


« 
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Too  much  care,  therefore,  cannot  be  ti^ 
ken  to  avoid  ufing  lime  that  has  been  flaked 
with  lea- water — as  it  will  be  impoflible,  or 
extremely  difficult,  ever  to  render  thefe  walls 

perfedly  dry. 

I  have  thus  enumerated,  at  much  greater 
length  than  I  originally  intended,  the  feve- 
ral  circumftances  that  contribute  to  »rendef 
lime-cement  more  or  lefs  perfedt  In  doing 
this,  I  have  had  occalion  to  explain  the  na- 
ture of  many  of  thofe  calcareous  matters 
which  have  been  generally  ufed  as  a  ma- 
nure, which  will  confiderably  (horten  our 
labour  in  what  remains  of  this  efTay. 

If  I  have  reprehended,  with  fome  degree 
of  afperity,  thofe  who,  cither  through  igno- 
rance, or  a  wilful  intention  ^o  deceive,  have 
endeavoured,  by  fpecious  pretexts,  to  mif- 
lead  the  ignorant ;  I  hope  the  candid  will 
be  rather  ready  to  afcribe  this  to  a  defire  of 

reditying 
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rt&ifying  thofe  abufes  that  might  have  been 
.  introduced   by   their    means,  than   to  any 
other  motive.    'I  have  never  found  fault  but 
where  it  was  neceffary  to  correct. 

I  now  go  on  to  confider  calcareous  mat- 
ters as  a  manure. 


PART 


I*   A   R   T      SECOND. 


Of  Quick-lime,    and   bthef  talca 
f eoiis  Subllances,  as  a  Manure, 


IN  the  firft  part  of  tnis  effay,  I  haVe  been! 
^ble  to  give»  as  I  hope,  a  tolerably  fa- 
tis^fa^tory  accotirit  of  the  rationale  of  the  6- 
peration  of  Htnc  di  a  cement ;  and  it  is  much 
to  be  wiflied  that  I  could  purfue  the  fame 
method  in  the  inveftfgatioti  6f  this  fut){lance 
as  a  manure.  But,'iii  this'  refped,  1  have  as 
yet  been  able  to  difcover  no  clue  that  tould 
with  fafety  be  trufted  for  leading  through 
the  intricate  labyrint'h  that  lies  before  us ; 
.— K)ri  which  account,  I  willingly  fliun  the 
arduous  undertaking. 

It  would  be  eafy  for  me  here  to  ^mufe 

.'       ...         •     • 

the  reader  with  a  critical  analyfis  of  the  fe- 

C  c  c  veral 
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veral  tlieorie^  that  have  been  invented  by 
ingenious  men  to  account  for  the  manner  in 
which  lime  operates  as  a  manure. — It  would 
be  no  difH<:uk  master  to  demon ftrsite  tHe  dc- 

feds  of  their  feveral  fyfte.ms  ;---and  I  might, 
with  great   facility,   make  an  idle  difplay  of 
apparent  fuperiority,  by  ridiculing  their  fe- 
veral  hypothefes. — But,  as  I  could  not  fub- 
ftitute  any  thing  in  their   ftc^  th^t   would 
be  more  fatisfadory  to  tbe  ienfibje .  r^adeff 
I  choofe  to  wave  this  upgrafi<?fas  difcttiHaiv  ; 
and  fhall  content  myfclf  witt  enumerating 
a  few  fa^s  .concjerping-.tlje  ^ufc-  Qf^calcareouai 
fubftances  as  a. manure,,  th^t;  it'  muaU,;^^' 
port^.thc   pra(3.ical  farmer  fully  to  ui^^i^ 
Hand.  ;  .  ,  .-  ;    , . 

The  firft   idea,  on  this  lubje<3:,  that  pre-** 

fents  itfelf  is,   that  all   fubftances  in  which 

>  *     •  •  • 

calcareous  matter  is  cpntalned,  have   beea* 

......  •  ."-•-'• 

fuccefsfully 
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fuccefsfully  employed  as  a  manure,  at  diffe- 
rent times,  and  in  different  places. 

l^\i\x%—^ lime 'i— mark  of  all  forts, — chalky 

n^me-Jlrjne-gr()/n)eli—J}^elly  fand,   or   pure 

Jhclh  of  every  denomination,  have  all  beeii 

employed  as  manures  with  the  greateft  ftic-^ 

cef$. 

I 

And,  as  all  thefe,  excepting  lime,  always 
contain  the  calcareous  matter  in  its  mild 
ftate,  we  are  led  to  conclude,  that  they  q* 
perate  on  the  foil  merely  as  calcareous^  and 
plot  z^jalincy  fubftances. 

Xiime,  indeed,  is  fometimes  applied  to 
th«  foil  in  its  caufiic  ftate,  as  it  comes 
frcfh  from  bping  flaked,  but  more  com- 
nionly  at  fome  '  coivfiderable  diftance  of 
tiflae  ilfter  it  has  been  burnt.  However, 
j|8  burning  is'  the  on.ly  mode  ufgally  emr 
plpjrei^  fof  reducing  lime-ftojie  to  powder, 

and 
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^nd  thus  preparing  it  for  a  manure^  the 
opinion,  in  general,  prevails,  th^t  cakina-: 
tion  is  as  neceffary  for  rendering  lime  ca- 
pable of  becomiqg  a  manure}  as  for  making 
it  fit  to  be  employed  as  a  cqment. 

ft 

It  is,  however,  of  importapce  for  the  pracr 
tical  farmer  to  be  informed,  that  this  is  pot 
the  cafe. — Mr  Du-Hamel  was  the  firft  who, 
from  an  accidental  experiment,  was  led  tp 
believe,  that  poivdered  lime-Jlonc  was  an  e- 
qually  efficacious  manure  as  lime  itfclf  He 
recorded  the  experiment  as  a  great  difcovc- 

ry. 

Haying  had  occafion  tp  drefs  a  m^irblf^ 
phimney-piece  for  repairing  one  of  his 
country-houfe§,  the  mafon  chofe  a  lawn 
near  the  houfe  as  the  moft  convenient  place 
for  hewing  the  ftone.« — After  the  operation 
was  fini(hed,  all  the  large  chips  were 
picked  up  and  carried  away,  that  they  might 
noj  disfigure  the  lawn  ;— but  the  fine  *pow-» 

def 
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,der  that  had  been  grinded  off  by  the  ac- 
tion of  the  chiffel  mixed  fo  intimatelv  with 
the^grafs,  that  it  could  not  be  gathered 
up.— rin  confequence  of  this  yef^  jfu|l  dref- 
fing  of  powdered  lime-ftpne,  the  grals  afr 
terwards  came  up  upon  that  fpot  with  much 
greater  luxuriance  thatj  on  any  other  parf 
of  the  lawn, '  and  always  ^ontinujed  to  have . 
a  much  livelier  verdure. 

From  hence  he,  /with  goocj  r.eafon,  con-r 
eluded,  that  powdered  lime-ftone  might  be 
employed  as  a  manure  with  fucpefs.  Tq 
try  if  this  would  always  be  the  cafe,  he  re- 
peated the  experiment  feveral  times,  by 
caufing  fpme  hme-ftone  to  be  pounded  oq. 
purppfe,  and  found  thait  it  never  failed  to 
promote  the  fertility  of  the  fpot  on  which 
he  applied  it  in  a  very  high  degree^ 

§  3. 
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§  3. 

-  I  chofe  to  relate  this  experiment  at  large, 
for  the  fatisfadioa  of  thofe  who  may  be 
unacquainted  with  the  phyftcal  caufe  of  the 
aiflFerence  between  lime  and  lime-ftone. — 
To  fuch  as  are  fully  apprized  of  this,  a  little 
reafoning  might  have  been  fufficient  to  af- 
ford  a  certain  convidion,  that  the  refult  of 
the  experiment  muft  have  been  what  Mr 
Du-Hamel  found  it. 

Lime  is  no  fooner  flaked  than  it  imme-v 
diatcly  begins  to  abforb  its  air,  and  returq 
to  its  former  mild  ftate>— or,  in  other  words, 
it  becomes  effete ;  in  which  ftate  it  poflefTes 
the  fame  phemical  qualities  ip  every  refped 
as  lime-Hone. 

If  this  be  fpread  out  thinly  upon  the  fur- 
face  of  the  earth,  it  abforbs  its  air  in  a 
very  fliort  time.— r-A  few  hours,    in   this 


AS    A^   MANtTJlE.         39r 

fituation,  feflores  a  kfge  proportion  of  its 
air  ;  and,  in  a  day  or  two  at  irioft,  it  becomes 
perfeHly  effete;  as  mafons  experience  whefi 
tbcy  fv^eep  together  the  fcattered  partieleS 
that  have  lain  round  their  heaps  of  Iime^ 
and  attempt  to  ufe  it  in  mortar  by  itfelf  i 
For  it  is  then  no  more  coherent  than  fand, 
or  moiftened  earth. 

Hence,  then,  it  muft  follow,  that,  in  every 
cafe,  lime  is  converted  into  the  fame  ftate 
with  lime^Jione^  in  a  few  daysafttriris  mixed 
with  ifhe  foil ;  fo  that,  if  it  produces  any  eif-* 
feftid:  air  as  AW^^^s  a  ^/Aa^  fubffancfe,— ' 

■ 

tt'jmuft  only  be  at  xht  very  ffff'iAlitti  it  is 
»fi|Jied:;  Jswad.  it  mtift  ad*  eVef  afterw^rtf^ 

-' .  But  H  is  iwell  kndwn,  that  4ifrie  ^rddaces 
fcgi««ly  any  ffenfrW&feffed  ajS'a  'riiaiiure  at  the 
beginning.-^ t^BOT'tlte  firft  ytafr^after  it  is  ap^ 
fjiq^  to-  the  foilUta-^flPcds  are  irito'nfidefabl^, 
ifi:  <:So3iparifoQ  of  what  it  produces  in  the  fe- 
<B0dd  and  fucceeding  years,— From  whence 

wef 
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we  tnufl  conclude,,  that  U  gyrates  upotiilx^ 
foil  merely  a3  .a  w//J  calcareous  earth  ;-  and 
that  its  calciiiatioa  is  of  no  farther  utility  iof 
preparing  it .  for  mantire,  than  as  a  cheap^ 
and  efficacious  method  of  reducing  the  Kmc-? 
ilone  to  a;  fioi6  powder.- 


§  4-  ■ 

It  is  of  importance  that  thefe  fads  fhotalrf 
.be  generally  known  j— becawfe  it  may  fome-^ 
times  happen  that  gopd  limerftone  fha^Y  b^ 
found  in. placed  where  feuel  could  nbt  be 
<^tained  for  ^  burning  it ;  in  whicfe  csS^f 
fuch  lime-ftone  could  be  of  no  life  tb  the 
farmer  if  ..calcination  were'  dbfolutely  necef- 
fary.  But^  feeing  this  isr^hot  the  cafd,  li'ifte-^ 
ftone,  even  rn  ;hefe  fituations^  .may  be  ooh- 
verted  into  a  moft  benefidal  manure,  if  -a| 
Kpeaia  of  water  can  be  ijdmmanded  fufficient 


A3    A   MANURE.-        393 

for  driving  a  mill  for  reducing  the  ftone  to 
pqwder. 

\  h?ivq  feen  the  model  of  a  mill  that  had 
been  invented  for  th^t  purpofe,  which  wa$ 
conftru^ed  on  the  fame  principles  wifh  an 
ordinary  gun-powder  n^ill. — It  had  feveral 
large  mafly  ftampers,  compored  of  huge 
blocks  of  c^ft  iron,  that  were  fucceflivelv  lift-' 
ed  up  and  let  fall  by  a  wheel  that  catch- 
ed  their  handles,  and,  after  a  proper  time| 
flipped  them  again  aai  it  revolved  round  it? 
axis. — ^Thefe  ftampers  fell  w^ilh  jgreat  forc^  ' 
upqn  the  lime-ftone  th^t  ha4  been  previquf- 
ly  broken  into  pieces  pf  a  moderate  lize,  and 

« 

pla^d  in  a  ftron^  trough  formed  for  tnat 
purpofe*— Through  thi^  trough,  a  fmaU 
(Irejam  of  water  was  conveyed,  which  walhr 
jed  ,*way  with  it  the  fmall  pie<>es  of  hme- 
ii.one,  ?is  they  were  fucceffively  reduced  to 
powder  by  the  ftampers.  This  ftream  of 
water  was  received  into  a  large  refervoir,  in 
Vhich  it  was  allowed  to  ftagnate^  and  depo-^ 

Ddd  fit, 
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iit»  as  a  fediment,  the  lime-done  powder  it 
brought  along  with  it ;  the  pure  water  flow- 
ing gently  over  a  part  of  the  brim,  which 

.  .      .It.  t 

was  made  lower  for  that  purpofe. 

m 

When  the  refervoir  was  nearly  full  of  this 

fine  powder,  the  work  was  flopped.     The 

water  was  drawn  off  ftom  the  refervoir  by 

taking  out  fonie  plugs  left  for  that  purpofe, 

at  diflPerent  heights,  till  all  that  was  clear  hac) 

run  oflF. — ^The  powdered  ftone  was  after- 
wards  thrown  out  to  the  bank,  and  allowed 

to  dry  fufficiently  for  ufe. 

I  have  heard  that  a  mill,  upon  thefe  prin- 

ciples,  was  ereded  by  the  Honourable  the 

Truftees  for  managing  the  forfeited  eflates 

in  Scotland,  and  that  a  good  deal  of  lime- 

ftone  was  pounded  with  it. — ^But,  as  it  was 

ereded  in  the  Highlands  of  Scotland,  where 

■..-•••        ■       '  • 

roads  were  bad,  and  where  there  was  but 
little  fpirit  for  improvements  in  agriculture  j 
•—as  there  was  no  public  demand  for  the  ma- 

•    ■  *  .  ^  * 

nure,  after  the  experiment  was  fufficiently 

tried 
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tried  to  (how  that  it  might  be  praftifed  with 
advantage  iii  other  places,  the  mill  was  fuf- 
fered  to  lie  ttoemployed. 


But,  althoiigh  this,  may  b^  confidered  as  a 
ftioft  valuable  difcdvery  for  thofe  who  may 
have  a  good  lime-quarry  fo  fituated  as  hot 
to  be  within  the  reach  of  any  kind  of  feuel 
for  burning  lime-ftohfe  ;-^yet,  to  fuch  as 
Can  obtaiti  feiiel  at  a  moderate  e:Kpehce, 
there  cah  be  iio  doubt  but  that  burning  is 
the  eafieft,  and  tnoft  efficacious  mode  of 
reducing  liine^ftoiie  to  powdet  that  ever 
was  invented ;  and  thdrefore  ought  always  to 
be  adopted  where  neceffity  does  not  prevent 
it. 

Reducing  lime-ftoiie  to  jiowder  by  fcalci- 
hiltion,  is  attended  with  this  farthei^  advan- 
tage to  the  farmer,  that  it  tonfiderably  di-- 

minilhes 


I 
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Thimlh^es  Ms  cxpthct  of  carHitgi.***-J^tt^* 
liitte-ftonc  lofts  atout  t^lvo  tWrds  of  ft* 
weight  by  being  thoroughlyburticd;  fotliat 
the  man  who  is  oblii^cd  to  drive  this  manure 
from  a  great  diftance,  will  find  a  very  confi- 
derable  faving  by  driving  it  in  the  (late  of 
Jhelh. — ^But,  if  it  were  reduced  to  a  powder, 
by  mechanical  triture,  he  could  not  be  bene- 
fited by  this  circumftahce. 

Many  perfons  choofe  to  drive  lime-ftone 
from  a  confiderable  diftince,  and  burn  it  at 
home : — But,  it  is  obvious  th^y  then  fubjedt 
themlelves  to  a  very  heavy  charge  in  car- 
riage, which  would  be.  avoided  by  an  oppo- 
fite  conduS. — ^This,  therefore,  ought  never 
to  be  pradifed,  but  where  other  circumftan- 
ces  may  counterbalance  this  unfavourable 
one. 


S<i. 
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§  6. 

/ 

But,  as  lime-ftonc  is  often,  in  its  native 
flate,  mixed  with  fand  in  various  propor-* 
tions  y — and,  as  fand  lofes  nothing  of  its 
weight  by  calcination,  it  muft  happen,  tliat 
thofe  kinds  of  Hme-ftone  that  contain  tlie 
largeft  proportion  of  fand  will  lofe  lead  in 
calcination  ;  and,  of  courfe,  afford  the 
weightieft  lime-thells. 

Hence,  it  is  obvious,  tKat  thofe  who  are 
tinder  the  neceffity  of  driving  lime  from  a 
great  diftance,  ought  to  be  particularly  carc^ 
fulto  make  choice  of  a  kind  of  lime-ftone  b$ 
free  from  fand  as  poffible,  and  to  drive  it  ia 
the  ftate  of  Jhells;  as  they  will  thus  obtain 
an  equal  quantity  of  manure  at  the  leaft  ex- 
pence  of  carriage  that  is  poffible. 


S7. 
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§7. 


When  lime  is  flaked»  that  which  contains 
mod  hn^  falls  moft  quickly,  and  abforbs  thd 

fmalleft  proportion  of  water. — ^What  is  pure 
requires  a  very  large  proportion  of  water^ 
and  is  much  longer  before  it  begins  to  fall. 

Hence  it  happens,  that  thofe  who  drive  Tan- 
dy lime-{hells  in  open  carriages,  muft  be  very 
careful  to  guard  againft  rain ;  becaufe  a  hea- 

*  « 

vy  flxower  would  make  the  whole  fall,  and 
generate  fuch  a  heat,  as  to  be  in  danger  of 
fetting  the  carts  on  fire. — ^Whereas  ^«r^  lime- 
fhells  are  in  no  danger  of  being  damaged  by 

that  circumftance. — ^I  have  feen  ai  cart  load-^ 

ft 

^  with  fuch  fhells,  which  had  been  expofed 
to  a  continued  (hower  of  rain,  as  violent  as 
is  ever  known  in  this  country,  for  more  thaii 
three  hours,  and  feemed  hardly  to  be  affeded 
by  it  in  the  fmallefl  degree. 

f  84 
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§8. 

Lime-lheljs  formed  from  the  pureft  lime^ 
ftohe9  require  more  than  their  own  weight 
of  water  to  {^ake  thpm  properly  * ; — whereas 
&Hne  kinds  of  lime-fhells  that  coqtain  much 
£cuid,  do  not  require  2(bove  oi^e  foiir^h  part 
of  that  quantity^ 

,  Hence^it  is  much  worfe  oecopomy  in  thofc 
Vbq  hav(?  pure  lime-fhells,  to  flake  ao4 
ou-ry  theip  home  in  the  ftate  of  powdered 
limey  than  it  is  in  thofe  who  have  only  ^ 
iandy  kind  of  Ume*Qiells, 


•   <  « • 


§  9. 

?  I  have  fonqd,  bt  enerioient,  that  pure  lime- 
ihells  cannot  be  flaked  with  lefs  than  about  one 
fourth  more  than  their  own  weight  of  water.  When 
flaked  in  the  ordinary  way,  the  fame  lime-lhells  top^ 
fQort  than  double  their  weight  of  water. 
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§  9- 

It  18  even)  on  fome  occafions,  more  ad- 
vifeable  for  thofc  who  have  very  fandy  lime 
to  drive  it  in  the  ftate  of  jpowdeped  iime, 
thian  in  that  of  Jhelh.  For,  ad  it  is  dan« 
gefous  to  give  that  kind^  of  lime-ftoae  too 
xniich  heltyleft  it  fliould  be  vitrified,  thbfe  who 
burn  it  can  never  be  certain  jthat  tl)e  whble 
of  the  ftone  will  fail  to  powdef  whea  wa- 
ttt  is  added,  tili  they  have  dsQivitWy  tsried 
ii— Nor  do  they  thinlc  it  a  great  Ictfs  if  ipoM 
parVbf  It  Aould  be  impcrfeftly  burned,  m 
it  requires  much  Ids  feud  on  a  -future  &>• 
calion  than  ff  efli  lime-ftone  ;  and  therefore 
they  much  rather  chufe  to  err  on  this  than 
oil  t^e  oppofite  extreme, 

Bi^t,  (hould  any  one  attempt  to  drive  this 
ppqr  .fpjt  qf  Jime  in  tbe  fiateof^^/Zr^  he 
\WtM  be  h  4»»^  of  fi^r^ryjpg  ji^p^pp  i;»jiny 
f|mM$s  that  ^wouid  fic\^r  fyU^  whiiih  vauld 

more 


/".         «  ' 


AS    A     M  A N  tr  R  E.       4ot 

ihore  than  countei'balance  the  benefit  he 
Would  derive  from  the  want  of  the  fmall 
quantity  of  water  that  is  required  to  flake 

it: 

0 
.  '  >.  I         ».,..,  ••.  .     .  *  I     '•  I  .    .    •      . 

On  thefe  accounts,  it  may  be  admitted  as 

....       .     '••••'>.■  •      .    '  •  • 

k  general  rule,   that  thole  who  can  have  ac- 

ceis  to  lime-ftone  that  is  free  of  fand,  will 
fave  z, great  deal  in  the  carriage  of  it  by  dri- 
ving it  in  the  ftate  oiJheUs  ;— and  that,  on 
the  contrary.  It  will  be  moft  oeconomical  iri 
thofe  who  can  only  get  lime  of  a  very  fandy 
Quality,  to  drive  it  iti  thfe  ftate  of  powdeted 
limei 

From  heric^  it  follows,  that  the  pf aftice 
which  now  prevails  of  Carrying  IhelWime 
by  water  from  one  part  of  the  country  to  a- 
iiother,  is  only  aii  itoaginiry  facing,  obtain- 
ed at  a  very  high  rifque,  to  thofe  who  drive 
Ihells  of  ^  fandy  quality;  but  a  real  and 
imiequivOcal  advantage  of  very  high  im- 
{>ortance  to  the    community    at    large,    if 

E  e  e  ,  thefe 
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thefe  Jhclls  are  pbtained  frojca.  a  pure  Uiacr^ 
ftone. 

Thefe  obfervaiions  relate  only  to  the  fa-f 
ving  of  carriage  to  the  farmer — an  article 
of  capital  importance  to  him. — It  is  proper 
now  tO'  take  notice  of  fome  other  particular* 
that  may  equally  afFe£t  him  rn  this  way,  a* 
well  as  in  the  application  of  the  lime  to  hi# 
grounds 


A  vague  opinion,  in  general,  prevaife  iif 
every  part  of  the  country^  that  one  fort  of. 
Kme  may  be  more  valuable  than  anothtr  \ 
but  it  does  not  appear  that  fa^rmers  have  hi^ 
therto  had  almoft  ai>y  rule  to  direfl:  them  iof 
the  choice  of  ^different  forts  of  limye  ;  fome 
efteeming  one  fort  Jirongeft^  as  they  term  itf 

d^nd 
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aod  foipe  valuing  another  fort  more  high- 
ly,  without  being  able  to  aflign  any  fatistac- 
tpry  reafon  for  the  preference  they  give  in 
either  cafe. 

It  ia  of  importaiiee  that  this  miatter  fhould 
be  elucidated. 

Akijo'  it  does  not  always  happen,  yet,  in 

many  parts  of  the  couim*y,  the  real  nature  of 

liitie  is  fo  little  und^rftood,  that  the  weigh- 

ti^ft  lirae  is  pr^fi^rred  to  that  which  is  light-* 

er;  becaufe  it  is  ^imagined  the  firft  has  more 

Juijfiaufi^'i  and  will  therefore  produce  a  more 

powertul  efFed  upon  ground  than  the  fineft 

^ud  lighleA  linle* 

put  there  feems  to  be  no  reafon  to  think 

that  th^fe  is  any  difference  in  the  fpeciiic 

•gravity  of  diflFereat  parcels  oi*  />«r^  calcareous 

matter*  whtfn  fully  calcined  ;  therefore,   if 

there  is  any  difference  in  the  Weight  of  va- 

fiiius  fortis  of  liinei  it  iiitift  arife entirely  from 

a  variation  in  the  Quantity,   or  gravity  of 

fome 
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fome  extraneous  matter  that  is  mixed  with 
the  lime. 

And)  ^s/and  is  almoft  the  only  extraneous 
body  that  is  ever  found  in  lime-ftone; — ^nd, 
asfand  is  always  of  much  greater  fpcciticgra- 
yity  than  pure  quick-lime, — it  follows,  that 
the  weighty  lime  only  owes  its  fuperior  gra- 
yity  to  a  larger  proportion  of  fand  that  is 
mixed  with  it.  ' 

But  Jand  is  of  no  value  as  a  manure;  fo  that 

.  •    .        '  "  -  ■       ..   ■     »       .  . 

he  who  voluntarily  purchafes  this  kind  of  lime 
in  preference  to  the  other,  is  guilty  of  a  great 
degree  of  folly  ;  which  will  be  the  greater,  if 
he  has  likewife  to  drive  it  from  a  coniiderable 
diftance. — It  would  be  better  for  him,  if 
he  is  determined  to  ufie  nothing  but  weighty 
lime,  to  buy  fuch  as  is  pure,  it  it  can.beobr 
tained,  and  mix  it  with  lanci. after  he  has  got 
it  home,  fp  as  to  give  it  the  gravity  rcij^uiicd. 
Some  niight  laujgh  at  thib  a&  a  pruoi  ot  his 
folly;  and  jultly  :-— Lut  it  is  lureiy  lels 
fpQlifh  lu  him  to  do  this  than  to  pay  uioiiey 

foi: 
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.:for  the  fead,  wWch-he- wouldithusobfaka 
ibr  nothingrand  drive  it  from  a  diftanc6> 
5vhen.he  might  have  it  ai  hisdoof.  Tfefe 
•^ra^icc    would  alfo  be  \attended  with  thie 

§ 

further  advantage,  of  enabling  him  to  kno^ 
•exa^ly  what  qiKiritity' of  >^^/ lime  he  ap- 
plied to^  his  ground,  as  he  woiild  not*  6e  in 

iiaryger  of  confidering  the' fand  is*' a  part  of 

;.         '     '  ^    -"'■■..:        :     '  '      •;■■ 


• ,  I  ;  '^  <  J  .4         .      .  ^      -  *  a. 


V  i  .  .^  A  k 


.  •■  •    if 


i  i   *.  >^  ■ 


Thofe  who  have  accefs  to  only  one  fortpf 
Ujperftone  niuft  ^e  90ijteiij^dvs?^tii  it,.^  wfeat- 

Pff::?[**y :J?<?  M  tU^Jity.  iBut,^  &ch  ^h  :haMe 
an  opportunity. pjf.fihufing,,  p^y^biP.  b^enetittii 
^J  ^^,.fS"?.F  iS  .9^^?*  YWns:  .  .  .  ;  ™ 
.  -P,ure  lime-ltone>  ^wLen  fuUy  calcined  and 
flaked,  is  reduced  to  a  fine  impalpable  ppwr-r 
der,  that  feels  foft  between  the  fingers, 
w^l^put  the  fmalleft  tendency  to  grittinefs. 

r—Such 


/ 
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•!-^uch  lime  at  contains  ^nd,  is  n^ver  fti 
£00  noB  (o  feft,  hut  feels  gritty  l>etweenthe 
^g&rs.;  aad  is  more  or  leTs  fo,  as  the  fand 
is.  coarfieri.  or  fioueri  br  in  greater  or  fmalldr 
^ro^rttoQ^f 

TJbe  lime  from  pure  liaae-ftene  is  ahvaye 
xjfa  bright  whUfif  when  perfe<ijy  adciiie4« 
without  a  tendency  to  any  cdour.'»^When  it 
has  any  colour,  it  proceeds  from  the  fand  ia 
its  compofition.-^^There  are,  however,  fome 
forts  of  fand  that  are  of  fuch  a  pure  white- 
nefs  as  not  to  dehafe  the  colour  of  the 
lime  in  the  fmalleft  degree ;  but  thefe  are 
rare.  • 

'  Hence  it  follows,  th«t  •  the  beft  Ktfic 'for 
the  purpofe  of  ihe  farmer  iti'thkt  [which  It 
Ughteft,  ibfteft  to  the  touch,,  iitid  tii'hittift; 
— ^The  more  -they  deviate  frtiii  ehhfet  ttf 

« 

thefe  tcfts  of  purhf,  the  WdHe  ^hey  are  for 

A. 

5    **' 


/ 
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§  1% 

^'  •  .       •*  •  .  - 

•  * 

That. the  farmer  may  haye  under  his  eyd, 
at  one  time  the  feveral  criteria  of  the  purity  • 
of  lime  that  have  heen  enumeratod  in  diffe- 
rent, places  of  thU  Effay,  I  chufe,  to , mention. 
them  here  all  at  one  time,— If  he-  is  atten-. 
tive  to  remark  thefe.  peculiarities,  he   needs,. 
be  very  little  follicitous  about  examining  the 
qualities   of  his  lime  by  any  more  minute 
and  troublefome  trials. — They  are  as  under  : 

If  the  lime-ftone  lofes  much  of  its  weight 
in  calcination,  and  the  Jime-fliells  are  ex- 
tremely light  ;--;if  the  (belU;  require  a  very 
Urge  proportion  of  water  to  flake  them,  fullyj, 
*-«-if  it  is  ioag  before  they  begia  to  fall  i-*^ . 
if  the  lime-ftone  is  not  apt  to.  run  (or  be.  vi-. 
trificd)  in  the  operation  of  burning  ; — if  it. 
falls  entirely  when  it  gets  a  fufficient  quantir- 
ty  of  water  after  it  has  been  properly  calci- 
ned ; 
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■  -  •  ? 

ned  ; — \f  it  {wclls  very  much  in  flaking,  arid 
if  the  lime  is  tight,  fine  to  the  touch,  and  of 
a  pure  white  j  he  day  be  fitisfied  that  it  is' 
extremely  good,  and  may  ufe  it  in  prefe- 
rence  to  any  cither  lime  that  is'  inferior  to  if 
id  any  of  thefe  rdp'edts. 

Thefe  rules  ar6  perfedlty  fiifEcient  to  de- 
cide as  to  the  tompa'rative  vllue  of  any  two' 
kinds  of  lime  that  may  be  oppofed  to  one 

another,  ind  may  be  relied  upon  with  CeV- 
tairity; 


Bfit,  fuch  as  may  difcbver  a  new  quarry 
of  lime-ftone,  ind  who'  wifli  to  afcercaia 
with  certainty  its  real  ^alae,  before  they  put 
themfelves  to  any  ekpence  about  it,  will  do 
Well  to  employ  the  following  more  accurate,* 
ind,  fn  that  cafe,  more  cafy  analy fis. 

As 
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whieli  had  befen  previoully  xiHed-,  and  re- 
dttced  tb  powder.— After  each  addition^  ftiF- 
fer  the  violent  effervelcencc',  or  'ebullition, 
that  will  enfuc,  to  abate  before  mote  is  ad-^ 
dcd. — ^When  the  whole  of  the  powder  is  put 
to  the  acid,  and  the  effervefcence  entirely 
fnbfidedj  ftir  it  ikhout  feveral  times  with  a 
piete  of  tobacco-pipe,  and  allow  it  tb  rfe^ 
tnain  for  fotae  time,  that  the  acid  niay  aO: 
upon  every  particle  of  the  matter;  and  tho^ 
roughly  difFolve  it.  And,'  to  bfe  li^rtain  that 
thet^  has  not  been  tod  little  adfl,  put  a  few 
drops  of  frefh  acid  to  the  foltitidn,  which 
win  excitfe  a  frefli.efferVfefeencei  if  the  wte^I? 
h  hot  fully  dillblvid;— When  ho  change  is 
prtxduced  by  this  additioni  ft  i^  a  Sertaia 
^of  tha^  the  whole  is  already  diflblv^d.  - 

Take 

•  r 

i%  a£[ufnes  almoft  a  colourlefs  tranfparency,  ij^ith  a 

«  .    • .    *4  •  ■  •  ' 

very  faint  tinge  of  yellow. 

When  they  are  thus  prepared,  either  of  thefe  a» 
elds  taay  be  tlfcd  indiifcriminatclf  for  tfcy  cxperi* 
ment,  as  they  are  equally  proper. 
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Take  then  a  piece  of  filtring  paper,  th(H 
roughly  dry,  the  weight  of  which  is  al(o 
known-TT-fold  it  properly,  and  put  it  in  a 
glafs  funnel-^pour  ^hc  whole  of  the  folq- 
^tion,  with  the  matter  that  may.  have  fubfi- 
ded,  into  the  funnel,  and  allow  it  to  filtre 
through  the  paper  flowly. — When  the  fluid 
part  has  thus  drained  off,  fill  up  the  filt^e 
jigain  with  pure  water,  to  waih  off  the 
whole  of  the  faline  parts  from  the  refi-- 
4utim  ^.— rAdd  water  in  this  manner  till  it 
comes  off  without  any  faline  tafter-fuffer  it 
then  to  drop  off  entipelyr— dry  it  thoroughly 
—and  weigh  the  paper  with  its  contents.-?— 
The  difference  between  which,  and  what 
the  ponder  and  paper  were  at  the  begin- 
ning, is  the  whol^e  weight  of  the  calcareous 
inatter  ;  fo  that  its  proportion  to  the  whole 
mais  is  perfe<]tly  afcertained. 

In  this  manner,  I  have  examined  a  great 
many  different  kinds  of  lime-ftone,  an^ 
haye  fpun(}  them  vary  in  all  degrees  of  pu- 

t  The  matter  that  remains  undiffolved. 
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jrity,  from  fuch  as  were  entirely  foluble  ia 
acids,  ^s  fugar  or  fait  is  in  wat€;r>  to  others 
that  contained  only  one  twelfth  of  their 
lyeight  of  foluble  matter,  and  eleveri  twelfths 
of  fand.— The  ordinary  kinds  of  Hme- 
ftpne  contain  from  one  third  to  two  thirds  of 
their  weight  of  fand..r-Hard  chalk  is  ufual-^ 
ly .  a  pure  calcareous  earth  foluble  in  acids ; , 
r^And  fome  forts  of  lime-ftone  may  be  met 
with  that  are  equally  pure  ;---but  thefe  arc 
rare.  The  only  es^tenfive  lime-quarries  of 
fych  a  pure  lime-ftone  that  I  have  met  with 
are  at  Sunderland,  in  the  county  of  Dur- 
l^tm,  where  there  are  feveral  quarries  of  ex- 
ceeding fine  lime-ftone ;  the  beft  of  which 
belongs  juft  now  to  Mr  James  Galley  of 
(hat  place—There  are  fome  quarries  farther 
vp  the  river  Were,  the  flone  of  which  h  of 
a  much  inferior  quality. 

Were  all  the  ftones  in  the  fame  quarry 
Ifqually  pure,  the  above  would  be  a  perfect 

and 


(!se  purity  bf  any  Htite-ffotteS :  Bilt  it  dften 
ititi j)eh^,  tiidt;  rti  a  qiiaW y  bf  the  vefy  Wof ft 
quality,  ttier^  kt^  (6iiii  pigc^s  fourtd  that 
(Tonfift  bf  p'tii-e'  fpa>,  that  are  feritifely  frfee  of 

•  •       •  * 

ifay  fhlkiiirfibf  Tandfahtl;  k  other  quar- 
ries df  a  hfeh^r  fort,~lh^fe  afe  oftjjfi  ftiiifl 
.  VeitK  bf  a^  Impure  fort  of  ftbhfe  nlixfeti 
Hitobghthxi  r^ ;  fo  that,  rf  e'lther  of  fhefe 
fliodld  thihc5  to '  be  picked  but  as  d  ff^cU 
tiiWibrrfial,  t'hi  ffefuit  tvoiild  dot  be  j  lift. 
fo  aVoid  Mm^  iiilo;  thii  miftake,  dtiy 
dfie  who  v^ifh^s  td  make  in  dccu^ate  dhaly- 
fii  6t  aoy  ftevr  difcoVered  littie-ftodei  will 
'M  vfreli  to  tike  6i&ht  bf  ten  flones  frbtti  M- 
ftttiit  parts  Ot  the  Quarry,  that  afcfe^d- 
^^jttdiff^eni'in  dppf^arancid  froii  crtie  Jtnd- 
fhfif  i  dtt^i  haVibg  taken  a  chip  ffbtrt  eadH, 
pound  the  whole  togitheiii  to  iffbrd  k  pttt- 
per  fubjed  for  the  experiment. 
"'  The  fatneSfx^riftldht  migk  »§•  tried 
^th  iime^hMt  it  ii-Miivtaifatv  thi  f^6^?- 

tlOM 
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It  is,  in  general,  believed^  that'the  lime 
^a8^^^«f  ihe  -hartiai  Hme-(!orieW/r(?«^^r, 
^uib^ft^  €alled,'.4y^-which  ia  'teettri^^morfe 
ip(Wirerfutlyr  effieadeuS  asi  a  matiAtw»e^  ^h'sa 
«Ii^ '^bick  ii  kiaftla  firom  ^ms^'teri^  df^k 
&fit^r  ^nature/ii-iilielice  it  isy  in"  gener^, 
4iffeTt«dv  thifet  Kme to^e  chaifetfi-ofri^is  mucli 
^eakfe«,  2^  a  nvatvui-ei  tfeiatf:'th6t-**ich  is 
nttiid^tfrMn  chatter 44'Aie-fto^      ^^ii-  /-  *    v 
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•  Nothing,  however,  can  be  more  eitai 
neous  than  thts  hypdthefis.— In  the  fofmei* 
part  of  this  Effay,  I  have  had  bccafion  td 
cjcplain  pretty  fully  what  is  the' real '  difff-^ 
fence  between  chalk  and  liine-ftone-^and'no- 
thing  can  be  more  certain,  than  that'theiimd 
made  of  chalk  is  purer  than  that  made  from 
almoft  any  lime-*ftone— ^nd  contains  a  much 
larger  proportion  of  calcareous  matter;— 
on  which  account  it  ,muft  be  more  effica-* 
cious  as  a  manure  than  any  of  thefe  more 
impure  Idnds  of  lime. ;   /  ;    -    ;; 

The  hardeft  lime-ftone  that  I  know,  ig 
that  bclonging.to  Mr.jGaUey  at  Sundedjani 
^-^I|s  external  appearju^e:X4Acr  tefewti^ 
flint  that>  Ume-rftoaesLjipd  I.  hiave  knp^m 
^  fbapedjnto  fliifits/or  gims,  and  ufed  as 
fuch  with  fucceft— yet  the  limcirtade  c^ 
this  exceeding  hard  floae.  is  as.  Ughtt  ^ 
white,  and  as  ^f t  tp  thjc  toiijch,  as  the  pifr- 
reft  chaJk-lime. — It  diflFers  not  from  that  in 
any  relped— infomuch,  that  I  defy  the  greats 

eft 
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eft  connoiffeur  in  thefe  matters  to  diftin- 
guifti  between  it  and  the  pureft  chalk-Ume, 
when  perfedly  calcined,  by  any  other  means 
than  by  the  pieces  of  flint  that  are  fo 
often  met  with  among' chalk-lime. 

And  from  this  lime,  obtained  from  thefe 
very  hard  ftones,  as  perfedl  chalk  may  be 
artificially  m?ide,  by  the  fimple  procefs  de- 
fcribed  p.  363.  as  .was  ever  obtained  from 
any  quarry  in  England. 

From  thefe  confiderations,  therefore,  I  am 
obliged  to  conclude,  contrary  to  the  com- 
mon opinion,  that  chalk-lime  is,  almoft  in 
allbafes,  more  efficacious,  as  a  manure,  than 
any  lime  obtained  From  lime-ftone,  in  equal 
quantities — as  it  is  extremely  rare  to  meet 
with  a  lime-ftone  that  contains  near  fuch  a 
large  proportion  of  calcareous  matter ;  on 
which  account  it  ought  always  to  be  prefer- 
red  by  the  farmer,  where  both  can  be  had 
at  the  fame  price.        * 

r     •  •  -  ..  , 

Ggg  §  15. 
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We  know  little  certain  about  the  mode 
in  which  lime  operates,  excepting  that  it 
ads  merely  in  confequence  of  its  being 
mixed  with  the  foil  in  fubftance. — If  a  heap 
of  lime  (hall  have  lain  ever  fo  long  upon? 
one  fpot,  and  be  afterwards  carried  clean  a- 
way  from  it,  fo  that  none  of  the  p^rticles^ 
of  the  lime  remain  to  be  mixed  with  the 
foil — that  fpot  will  not  be  richer,  or  carry 
more  luxuriant  crops,  than  the  places  a- 
round  it — which,  every  one  knows,  is  not 
the  cafe  with  regard  to  dung. 

Again — if  lime  be  fpread  upon  the  fur- 
face  of  the  foil,  and  allowed  to  remain  there 
without  being  ploughed  in,  its  effeds  will 
fcarcely  be  perceived  for  fever^l  years,  till  it 
has  had  time  gradually  to  fmk  through  the 
fward  and  mix  with  the  foil  j  after  which 

its 
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its  eflFcds  begiB  to  be  perceived~-although 
much  lefs  fenfibiy,  than  if  the  fame  quanti- 
ty of  lime  had  been  intimately  mixed  with 
the  foil,  by  means  of  the  plough  and  har- 
row. 

I  am  no  ft  ranger  to  the  improvements 
that  Ijave  been  made  in  Derbyfhire,  by 
means  of  lime  without  the  plough  ;  but  this 
is  no  exception  to  what  I  have  faid. — ^The 
eSeGts  are  flow,  though  certain,  Thofe 
who  inhabit  countries  that  admit  of  the 
plough,  are  often  advifed  to  lay  lime  upon 
the  grafs,  and  are  made  to  believe,  that  their 
pafture  will  be  inftantly  mended  by  it,  near- 
ly in  the  fame  perceptible  manner  as  if  it  had 
been  dunged.  This  I  myfelf  have  tried, 
and  have  feen  it  tried  by  others-r-but  al- 
ways found  that  the  grafs,  for  the  firft:  year, 
was  rather  hurt  than  benefited  by  it ;  nor  was 
it  fo  much  improved  in  fucceeding  years  as 
if  the  fame  quantity  of  lime  had  been  ap- 
plied and  intimately  mixed  with  the  foil.-— 

In 
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In  this  mode  of  applying  lime,  thercfore^lt  is 
long  before  it  yields  a  proper  return,  and  is 
not  to  be  recommended  to  a  poor  man,  unlefs 
where  necfeffity  obliges  him  to  pradiife  it. 


16. 


If,  then,  lime  adis  upon  the  foil  more  ef- 
ficacioufly  in  confequence  of  being  intimate- 
ly mixed  with  it,  we  may  naturally  con- 
clude, that  it  will  produce  a  more  fenfible 
cffcGt  when  it  is  reduced  to  exceeding  fmall 
particles,  than  when  it  is  applied  to  the  foil 
in  larger  lumps,  as  thefe  do  not  admit  of 
being  fo  intimately  mixed  with  the  particles 
of  the  foil. 

But  no  method  has  ever  yet  been  difco- 
vered  for  reducing  calcareous  matter  to  fuch 
fro  all  component  parts,  or  of  fpreading  it  fo 
evenly  over,  or  of  mixing  it  fo  intimately 

with  the  foil,  as   by  calcination.     Accor- 

dingly 
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dingly  it  is  found,  that  Ume  will  produce 
a  very  fenfible  efFedl  upon' the  foil  when 
applied  in  infinitely  fmdler  quantities)  than 
any  other  calcareous  matter  whatever, 

•  Confidered  in  this  view,  it  can  never  be 
expeSed  that  lime-ftone,  reduced  tp  powder 
by  any  kind  of  mechanical  triture,  wilL  pro- 
duce fuch  a  fenfible  eflFedt  upon  the  foil,  as 
the  fame  quantify  of  calcareous  matter,  in 
the  ftate  of  Hme^  if  properly  applied ;  ht^ 
caufe  it. is  impoffible,  by  mechanical  means, 
ever  to  reduce  it  to  fuch  a  fine  powder  as  it 
naturally  falls  into  after  calcination. 


§  17. 

Much,  however,  depends  upon  the  mode 
of  applying  the  lime  to  the  foil  after  calci- 
nation. If  it  is  fpread  as  foon  ^s  it  is  flaked, 
while  yet  in  a  powdery  ftate,  a  very  fmall 
quantity  may  be  made  to  cover  the  whole 

furface 
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furface  of  the  ground,  and  to  touch  an 
exceeding  great  number  of  particles  of 
earth.  But,  if  it  is  fufFered  to  lie  for  fome 
time  after  flaking,  and  to  get  fo  much  moi- 
fture  as  to  make  it  run  into  clods,  or  cake 
into  large  lumps,  it  can  never  be  again  di- 
vided into  fuch  fmall  parts  ;  and  therefore  a 
much  greater  quantity  is  neceflary  to  produce 
the  fame  effed^  than  if  it  had  been  applied 
in  its  powdery  ftate. 

But  if  the  foil  is  afterwards  to  be  conti- 
pued  long  in  tillage — ^as  thefe  clods  are  an- 
nually  broken  fmaller  by  the  a£kion  of  the 
plough  and  harrows,  the  lime  muft  conti- 
nue to  exert  its  influence  a-new  upon  the 
foil  for  a  great  courfe  of  years — it  will  pro- 
duce an  eflfedt  nearly  fimilar  to  that  which 
l^ould  be  experienced  by  annually  ftrewing 
a  fmall  quantity  of  powdered  lime  over  the 
furface  of  the  foil.  But,  as  the  price  of  the 
lime  mufl:,^  in  the  firfl:  cafe,  be  paid  by  the 
farmer  altogether  at^  the  beginning,  which 

only 
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only  comes  to  be  facceffively  demanded,  in 
the  other  cafe — this  deferves  to  be  attended 
to,  as  it  may  become  a  confideration  of 
fome  importance  where  lime  is  dear,  and 
money  not  very  plenty. 


§  18. 


In  few  particulars  are  pradlical  farmers, 
more  divided  in  opinion  than  about  the 
quantity  of  lime  that  may  be  laid  upon  an 
acre  of  ground  with  profit,  or  even  with 
fafety.  Some  require  that  it  fhoyld  be  ap-  . 
plied  in  fuch  fmall  quantities  as  thirty  or 
forty  bufliels  to  the  acre ;  and  aver,  that,  if 
more  is  ufed,  the  ground  will  be  abfolutely 
ruined — while  others  maintain,  that  ten 
times  that   quantity  may  be  applied  with 

fafety. 

• .      •         ■  ^— 

A   great   variation   may,  no   doubt,   be 
produced  in  this  refped,  by  a  diflFerence  in 

the 
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the  nature  pf  the  foil,^^n  the  ftate  of  cul- 
ture it  is  under  at ^hel^  tirae,-— in 'the  tjuan^ 
tity  of  ealcareous  matter  with  which  it  may  ' 
have^  been  ^foi'merljr  impregnated  j — and, 
perhaps,  a  variation  may  fometiiBes  arife  ' 
from  other  circumftances,  that  have  never 
yet  been  attended  to. 

A  difference  will  llkewife  arife  from  the 
quality  of  the,  lime  that  is  applied,  and 
from  the  manner  in  which  it  iis  employed. 
Some  kinds  of  lime  contain,  perhaps,  ten 
times  more  calcareous  matter  than  other'' 
kinds:  And  it  has  been  fhowed  above," 
that  a  very  great  difference  may  arife  from 
the' mode  of  applying  the  lime. 

Confidering  all  thefe  ^  circumftances, '  it 
would  appear  a  little  prefumptuous  in'  a- 
ny  one  to  '  prcfcribe  pofitive  rules  that 
ftiould  be  generally  adopted  in  this  refpe^/ 
—This  I  fhall  not  attempt — but  fhall 
relate,    with     candour,    fuch    obferV2Ltions 

as 
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as  have  occurred  to  myfelf  in  the  courfe 
of  a  pretty  extenfiVe  experience  of  this  ma* 
mure« 


It  18  comiiioa  to  heat  thoie  who  have  hacl 
little  expertenccr  of  lime,  a&  a  manafe,  re* 
aommetiid  verv  great  eaaticni,  left  tod  great' 
a  quantity  be  employed^  for  fear  of  bundhg^ 
the  foily  as  tbey  exprcfs  it*  This  idea  of 
Imrmn^  hAM  been  evkiemily  adopted  froiti 
what  is  estpBrienccd  by  applying  cauftic 
lime  to  other  bodies  i<n  large  quantities,  as 
it  offten  corrodes  and  £hrivds  them  up^ 
and  produces  other  efFeds  wMch  greatly  r&» 
fembk  thofe  of  fire :  But  it  camiot  producer 
any  fuch  effeAs,  unlefs  there  are  r^getablies 
gjFOwing  npon  it  at  the  tiiaer  la  that 
cafe# '  the  vegetablei  mtgbt  iddeed  be  coriifo^ 

H  h  h  diately 
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diately  after  it  was  fpready  when  newly  fla« 
ked. — But,  as  it  lofes  this  fiery  corrofivc 
power  in  a  few  days  after  it  is  fpread,  no- 
thing of  that  kind  can  be  expeded  to  haip- 
pen  to  the  foil.  Accordingly,  we  never 
hear  of  crops  being  burnt  up  with  too  great 
a  quantity  of  lime,  in  thofe  countries  where 
it  has  long  been  ufed  as  a  common  manure 
— ^although  it  is  there  often  employed  ia 
much  larger  quantities  than  in  other  places 
where  it  is  more  rare. 

I  myfelf  have  had  the  experience  of  lime 
In  all  proportions,  from  one  hundred  to  a- 
bove  feven  hundred  bufhels  to  the  acre,  upon 
a  great  variety  of  foils,  and  have  always 
found  that  its  effedt  in  promoting  the  ferti-* 
lity  of  the  foil  has  been  in  proportion  to  the 
quantity  employed-*-— other  circumfiances 
being  alike. 

The  expence  in  moft  cafes  prevents  far- 
mers from  employing  this 'manure  in  great- 
er quantities  than  thofe  above  mentioned; 

but 
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but  accidental  circumftances  clearly  fhow, 
that)  if  it  were  applied  in  much  larger  quan- 
tities, the  efFedt  would  only  be  to  promote 
the  luxuriance  of  the  <;rop  in  a  higher  de- 
gree. 


S  19. 

A  gentlemanof  my  acquaintance,  in  whofe 
veracity  I  perfedly  confide,  happening  to  he 
from  home  when  a  large  field  was  limed,-- 
fihd  having  no  occafion  for  the  whole  quan- 
tity of  lime  that  had  been  brought  for  that 
purpofe,  and  laid  down  in  one  corner  of  the 
iield,  his  fervants,  without  driving  it  away, 
misled  what  remained  with  the  foil,  altho* 
the  lime  lay  there  about  four  inches  thick 
over  the  whole  furface.  The  cSc€t  was, 
that,  for  many  years  afterwards,  the  grain 
was  fo  immoderately  luxuriant,  that  it  fell 
over,  and  rotted  before  it  came  to  the  ean 

— Aftqr 


428      OF    QJJICK-LIME 

«— After  many  years,  this  luxuriance  abated 
a  little,  fo  as  to  allow  the  grain  to  ripen  ;-^ 
but  it  was  always  much  -more  luxuriant 
than  any  other  part  of  the  fi^Idt 

An  accidental  experiment,  nearly  iimilar 
to  this,  fell  under  my  own  obfervation.  It 
happened  that  the  fervants  of  another  far-^ 
mer  laid,  by  miftake,  9-  few  heaps  of  lime 
upon  a  grafs-field  that  he  did  not  intend 
fhould  be  broken  up  at  the  time. — ^The  mi- 
ftake  was  foon  difcovered,  and  no  more  Irme 
was  laid  down  ^t  that  place  j  and  the  few 
heaps  (about  a  bufhel  in  each,}  were  allowed 
to  lie  negleSed  without  being  fjpread. — -The 
field  was  paftured  upon  for  feven  or  eight 
years  ^fter  that,  before  it  was  converted  into 
tillage ;  and  the  heaps  were  by  that  time  be- 
come fo  flat,  and  fo  far  funk  into  the  ground, 
that  they  could  hardly  be  difcovered. 

Before  it  was  ploughed  up,  the  whole  of 
th?  field  was  limed,  and  this  part  of  it  equally 
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fo  with  the  reft ;  nor  were  the  old  heaps  touched 
till  the  plough  went  thro*  them  in  tilling 
the  field,  when  the  Hme  was  there  turned 
up,  almoft  without  any  mixture  of  foil.  The 
-(fOnfet^ncjC  ;i»r^8,  ,thM>  #?  ;e?(eiy  ,Qoe  qf  ithefe 
ii,^ftps,  »  i^uft  <if  cpr^  f|w;Hqg  HP  Wh  fuch 
^uf  Vrisvnqe  ^  ^9  bp  i^fUitelf  rcxtted  Mb?p 
^^yefti-rr-aB^  for  in^ny  .^fiaip  ftftgrwarfin, 
^^fie  tuft(8  ,cpw}(J  .h,e  4jl%g^}(be4  j&pp  tl^p 
^tl^r  pacts  qf  t^p  ^d,  a^.^  ^jery  great  fi- 
nance, like  fo  many  bu^Qij?  ,qij  ji  ^pa,t  ;-!• 

^nd  perii^  ccu?.tiipue  fo  tp  thi?  diiy. 
Jro^  iJtiefe  ,eKpfif iipoms,  ^  well  95  pte 

j;Qnfjder|^ioa»  i^at  will  ajl^t^rwftrds  ,ciccur,-rr 
jtheiie  f<?en?8  to  :^e  r^on  ;ijo  ^nclvidfo  th^, 
;pn  foils  vthat  dp  opt  nf^t,prally  abopnd  w^tU 
,f^l^}  9r  Pther  c;»lqu-epus  ipatter,  t^ere  v^ 
4^  dagger  la  giving  tpo  .much  ^n:ie  t^^ 
in  applying  ^^  lUtle  ;-ne?:(f(;pt  in  thpfr  .<f^ 
jKhere  a&fliyer  li»;curwpcie  is  drea^Q^. 


§  20. 


»       •    • 
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§  20. 

I  have  often  heard  itf  urged  as  an  objedlioft 
to  the  ufe  of  lime  as  a  manure,  that,  altho^ 
it  does  indeed  promote  the  fertility  of  a 
foil  in  a  high  degree  at  firft,  yet,  in  the  end, 
it  renders  it  much  more  fteril  than  formerly ; 
on  which  account,  they  fay,  it  ought  not  to 
be  at  all  employed. 

This,  like  many  other  objedlions  to  ufeful 
pradices,  takes  its  rife  entirely  from  the  ava- 
rice and  unfkilfulnefs  of  thofe  wlio  com- 
plain.'— It  is  chiefly  heard  of  in  thofe  parts 
of  the  country,  where  it  is  not  uncommon 
for  a  farmer,  after  once  liming  a  poor  foil, 
to  take,  fifteen  or  fixteen  crops  of  oats  fuc- 
ceflively,  without  any  other  drefling  or.  alter- 
nation of  crops.  It  mud  be  a  good  manure 
that  enables  thefe  foils  to  produce  fuch  a 
number  of  fucceffive  fcourging  crops  of  an; 

fort;. 
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fort.— But  it  would  be  a  marvellous  one  in- 
deed, tf  it  fliould  prevent  tlxofe  fields  from 
being  exhauiled  by  them. 

But,  is  it  not  well  known,  that,  in  all  the 
richeft  and  beft  improved  parts  of  the  coun- 
try,  lime  has  been  long  employed  as  a  ma* 
nure  ? — ^yet,  fo  far  are  thefe  foils  from  being 
Tendered  fteril  by  it,  that  it  is  doubtful  if  aay 
art,  without  the  afiiftance  of  lime,  or  fome 
calcareous  matter,  could  ever  have  brought 
thefe  fields  to  their  prefent  degree  of  ferti- 
lity. Thofe,  therefore,  who  complain  of 
the  hurtful  eflFeds  of  lime  as  a  manure,  pro-, 
claim  what  they  ought  to  coiiceal,— .that 
they  have  had  in  their  poffeffion  a  trea- 
fure  which  might  have  enriched  their  pofte- 
rity,  but  which  they  have  idly  fquandercd 
away  in  their  own  life-time# 


$  21.^ 


.•1'  •» 
1  ." ., 


4      ' 
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-  We  art  n«t  bhlf  uiiae^iliahitti  WA  tftf 
Hioder  i»  vH)k:li  IMd  dpeiiiiei-  lipbff  tBei  fo!F, 
but. i«e- ifl%^  d^«h  i#  a-  giUit  tAi^drt  i^^ 
flWftAt  ot  «'fil6>  addal  cfaahg^  ifrat  ii^c  pttf-' 

ill  Allied.-  Sd^  Tiiutii  doi^  ii  ndci^^ry  tor 
difeoVef  iJtoSfe^Mlfad^  ftcft  acctitacf  of  obi; 
fcrvMSdfi  !$>  r«^trecf,  that  it  WiU  perfaisi^tf 
fcefc»nf^bd($)fe-t!te  «^M  fl^f  B^  fttlty  af- 
fbeftaifiM^  i  flitlll  tiS^IVbii^ «  fe#  tfiat  iA'^ 
Mcotred  to  iti^lf. 
}ti«ofteila!&ed,  fao^^lotfl^titeeffe^of  MttM^ 

liMtjr  lie  petccilred  on  t!h«'f6il  ?  aiid^  if  hy  tti» 
queflipn  it  be  meant  to  stfceenain  ^e  teHgflf 
of  time  that  the  efFedls  of  lime  will  be  per- 
teptible  in  promoting  the  luxuriance  of  the 
cMp  after  one  manuring*  it  is  no  wonder 
that  very  different  anfwers  (hould  be  given, 

at 


( 
\ 
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as  the  effedid  muft  Vary  with  thie  quantity  or 
quality  of  the  lime  employed,— the  nature 
of  the  crops  that  follow-— and  maxiy  other 
circumftances  that  it  would  be  impoflible 
here  to  enumerate. 

But,  if  it  be  viewed  in  another  light ;— If 
lime  be  fuppofed  to  alter  the  foil  16  as  td 
rendef '  it  fufceptible  of  being  afFeded  by  o- 
ther  manures  in  a  more  ienfible  degree, — (d 
as  16  make  it  capable  of  producing  crops  that 
no  art  could  otherwife  have  efFefted, — and  to 
adnfiit  of  being  improved  by  modc^  of  culture 
that  would  not  otherwife  have  produced  any 
fenfible  benei^^ ; — the  slnfwer  to  the  queftioti 
Would  be  more  eafy, — as,  in  this  light,  it  is 
pretty  plain  that  its  effeds  will  be  felt  per- 
haps as  Idng  as  the  foil  exifts; 

•  '  • 

I  believe  farmers  arc  feldom  accuftomed  to 
confider  lime,  oir  other  calcareous  manures, 
in  this  laft  point  of  view  ;  although,  when  it 
comes  to  be  enquired  iiito,  t  doubt  not  but 
this  will  be  found  to  be  by  far  the  moft  va- 

I  i  i  luable 
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luable  efFed  of  thefe  manures.  A  few  hOts^ 
will  bell:  itluftrate  my  meaning  : 

in  Derby fhire,  the^  farmers  have  found 
that,  by  ipreading  lime  in  confidefable  quan- 
tities upon  the  furface  of  their  heathy  moorsy 
after  a  few  years  the  heath  diiappears,  and 
the  whole  Surface  becomes  covered  with  a- 

•  .      *  * 

fine  pile  of  grafs,  confifting  of  white  clover, 
and  the  other  valuable  forts  of  pafture- 
grafles.  This  fhaws  that  lime  renders  the  foil 
unfriendly  to  the  growth  of  heath. 

It  is  found,  by  experience,  that,  in  all  po- 
rous foils  which  afe  not  expofed  to  too  much 
dampnefs,inevery  part  of  Scotland  wherelime 
has  not  been  employed,  heath  has  a  natural 
and  almoft  irrefiftible  .propenfity  to  eftablifh: 
itfelf.  In  thofe  parts  of  the  country,  where 
lime  has  been  much  ufed  as  a  manure,  we 
find  that  the  fields  may  be  allowed  to  remain 
long  in  grafs,  v/irhout  becoming  covered  with 
that  noxious  plant. ' 

Again  : 
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Again  : — It  is  well  known,  by  thofe  wbo 
have  been  attentive,  and  have  had  opportuni- 
ties of  obferviiig  the  fad,  that  peafe  of  any 
fort  can  never  be  fuccefsfuUy  cultivated  in 
any  part  of  the  country  where  lime  or  o- 
ther  calcareous  tnanures  have  never  been  em- 
ployed. If  the  ground  be  made  as  rich  as 
poffible  with  common  dung,  although  the 
peafe  in  that  cafe  will  vegetate  and  grow  for 
fome  time  with  vigour  ;  yet,  before  they 
begin  to  ripen,  they  become  blighted, — ufu- 
ally  die  away  entirely  before  a  pod  is  fprn|- 
ed,  and  but  rarely  produce  a  few  half- formed 
peafe. 

But,  if  the  ground  has  ever  been  limed, 
altho',  perhaps,  at  the  diftance  of  thoulands 

of  years  from  that  period,  it  never  lofcs  its 
power  of  producing  good  ciops  of  peafe,  if 
it  is*  put  in  a  proper  tilth  for  carrying  them 

•  *  *  . 

at  thdt  time. 

Again  : — In  countries  that  have  nevej: 
tpen  limed,  the  kinds  of  grafs  that  fponta-? 

neouUy 
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neoufly  appear,  if  left  to  themfelvcsi  are  tthp 
fmall  [bgnt  grafs,  and  feather-grafs. — In  pla- 
ces where  lime  has  ever  been  ufed,  the 
ground,  if  jexhaufted,  produces  fewer  plants 
of  thcfe  graffes  ; — but,  in  their  (lead,  white 
clover,  the  poa  2^nd  fefcue  graffes  chiefly  a- 
bound. 

The  foil,  in  either  pf  thcfe  cafes,  may  be- 
come equally  ^(?^r  ;— that  iS|  may  produce 

equally  fc^nty  crops  ;  But  the  mean?  of  re- 
covering them  will  be  fomewhat  different.  In 
the  firft  cafe,  a  fallow  i^  almpft  always  of  ufe* 
In  the  laft,  it  is  oftgn  of  no  effed,  fometimes 
even  hurtful.— In  the  firft,  a  pioderate  drefling 
of  dung  produces  a  much  more  fenfible  and 
lading  effeft  thap  in  the  other.— -In  the  firft, 
the  quality  of  the  grafs,  as  well  as  its  quan- 
tity,  rathpr  improves  by  age. — ^Iii   the   lafl:, 

thefe  circumftances  are  reverfed. 

-.  .•.'■•       '      ' 

I  might  mention  feveral  other  obfprvations 
t:ending  to  (how  that  ground  which  has 
been  once  impregnated  with  calcareous  mat- 

tpr. 


I 
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f:cr,  acquires  qualities  from  that  moment  which 
it  did  not  poffefs  before,  whii:h  it  ever  af- 
terwards retains,  and  njever  rejturns  exadlly 
Ito  its  former  ftate*^— But  I  have  faid  enough 
to  fuggeft  thi$  idea  J— ^future  ohfervations 
will  {how  how  iuftly  it  is  founded. 


§  22. 

Akho*  lime  has  fuch  pow«rf«fI  effede  <m  the 
foil,  it  does  ikK  feem  ever  to  icicprporate  with 
the  mold  fo  as  to  form  one  homogeneous  mafs ; 
but  the  lime  remains  always  in  detached  par- 
ticles, which  are  larger  or  fmaller  in  proportion 
as  it  has  been  more  or  lefs  pcrfedly  divided 
when  it  was  fpread,  or  broken  down  by  the 
fubfequent  mephanicai  operations  tfip  foil  may 
have  been  made  to  undergo. 

Hence  it  happens,  that,  in  ploughing,  if 
there   chance  to  be  apy  lumps  of  calcareous 

matter 
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matter  in  a  dry  ftate  upon  the  furface,  they 
naturally  tumble  into  the  bottom  of  the  opea 
furrow,  as  foon  as  the  earth  is  edged  up  up- 
on the  mold-board,  fo  as  to  fall  into  the 
lowed  place  that  has  been  made  by  the 
plough  before  the  furrow  is  fairly  turned 
over. 

In  confequence  of  this  circumftance,  it 
muft  happen,  that,  in  the  courfe  of  many 
repeated  ploughings,  more  of  the  lime  will 
be  accumulated  at  the  bottom  of  the  foil  than 
in  any  other  part  of  it.  And,  as  the  plough 
foroetimcs  goes  a  little  deeper  than  ordinary, 
the  lime  that  on  thefe  occafions  chances  to 
be  depofited  in  the  bottom  of  thefe  furrows, 
will  be  beloiv  the  ordinary  ftaple  of  the  foil,  it 
will  be  uielefs  for  the  purpofes  of  the  farmcn 
It  is  comrr^only  thought  that  the  lime  ha§ 
funk  iliro*  the  foil  by  its  own  gravity  ;-r-al- 
though  it  is  certain  that  lime  is  fpecifically 
lighter  than  any  foil,  and  can  only  be  accu? 
jnulated  there  by  the  means  above  defcribed. 
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To  obviate  this  inconveniencei  it  behoves; 
the  farmer, — ^in  the  firft  place,  to  be  ex- 
tremely attentive  to  have  his  lime  divided 
into  as  fmall  particles  as  poflible  at  the  time 
of  fpreading  :  For,  if  thefe  are  fufficiently 
fraall,  they  incorporate  fo  intimately  with 
the  mold,  as  to  be  incapable  of  being' ea-- 
fily  detached  from  it. — On  this  account,  a$ 
wpll  as.  others,  it  is  always  moft  advifeable 
to  fpreaid  the  lime  when  in  its  dry  powdery 

ftate,  immediately  after  flaking^  before  it  has 
had  time  to  run  into  lumps. 

It  is  alfo.  of  importance  to  plough  the  foil 

..  •  •     ^      • 

^ith  a  more  fhalbw  furrow  than  ufual,  when 
lime  is  put  upon  it  ;—refp6cially  the  firft  time 
it  is  ploughed  after  the  lime  has  been  fpt-ead 
upon  its  furface.  Bccaufe,  at  that  plough-^ 
kg,  the  lime: being  all  on, the  furface,  a  lar* 
ger  proportion  of  it  is  turned  into  the  bottom 
of  the  laft  made  furrow,  than  at  ^ny  fucceed- 
ing  ploughing ;  and  therefore  more  of  it  will 
be  buried  beneath  the  ftaple  than  at  any 

other 
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Other  time,  if  the  furrow  fhalt  have  be^ri 
very  deep. 

This  OTcumftancc  becomes  more  effential-* 
ly  neceffary  in  ploughing  grafs^^ground  that 
has  been  newly  linred ;  becaufe,  in  this 
cafe,  the  lime  is  Ids  capable  of  being  mix:T« 
ed  with  any  part  of  the  foil  than  in  any  o^ 
ther. 

It  alfo  becomes  extremely  neceflary,  iti 
all  fucceeding  times,  to  guard  as  much  as 
poffible     againft     ploughing     to     unequal 

depths. 

>  * 

1  have  hitherto  fpoke  only  o£  lime  a$  a 
manure; — but  moft  of  thefe  obfefvations,  it 
^ill  appear,  may  be  equally  Applied  to  other 
calcareous  matters.  That  the  comparative  va- 
lue df  thefe,  and  (he  real  difference  betwe^tf 
them,  when  compared  Separately  with  lime, 
as  well  as  with  one  another,  may  be  fully  yn* 
derftood,  it  will  be  neceffary  to  confider  e^ch 
clafs  of  thefe  fubftances  feparately,  and  point 

out 
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I 
\ 

out  with  precifion   its   peculiar   diftindive 
qualitieSt 


§  ?3- 
OF        CHALK. 

All  the  writers  on  agriculture  whom  I  have 
ever  yet  met  with  have  confidered  the  feve- 
ral  claflfes  of  calcareous  fubftances  as  diftin£t 
kinds  of  manureS)  and  as  pofTeffing  qualities  ex- 
tremely diflFerent  from  one  another  on  many 
occafions*  And  hence  it  happens,  that  fome« 
times  one  of  thefe,  which  chances  to  have 
become  the  favourite  of  the  author,  and 
fometimes  another,  is  highly  recommended^ 
while  the  others  are  defpifed  as  ufelefs,  or 
reprobated  as  pernicious. 

In  this  manner,  a  very  late  writer  *,  with 
whom  chalk  is  a  peculiar  favouritei  fays, 

Kkk  *I 

*  The  author  of  the  compkte  EngUfli  farmer^ 
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^  1  vsfill  lay  ft  dowQ  ai  a  certaia  and  udcoh* 
trovertible  maxim,  thditJheUs  frefh  from  the 
pit,  laid  on  and  managed  as  before  direded, 
in  the  proper  feafon,  will  enrich  every  fort  of 
earth  it  is  laid  upon  \  and  that  time^  on  the 
contrary »  laid  on,  at  whatever  time,  or  ma- 
naged in  whatever  manner,  will,  after  the 
firft  4nd  ikfx^^  f^¥>  imp^iveriih  cvjsry  ;(bil 
it  mi^tes  with,* 

It  WQuW  he  BjO  diSicttk.«i^tter  «>  .prc^yc^ 
oth^r  aMithors  who,  in  a  lik;e  degifive  pjiftftr 
ner,  reprobate  the  ufe  pf  f^^,  W^hjil^  <hey 
enlarge,  witlwiU  bouad^^,  op  tbe  qu^Jiti^a  of 
/l0^^rr-iaxid  atbe]i&  wJbo.  prefer  mark  of  dif*^ 
ffejrect  forts,  or  fome  of  dair  other  elaffes  of 
cglcarrasja  earths,  a^  the  m^oS:  valsiabie  of  all 
^lan^fefit»^whiIe  they  condemn  the.  others 
beyond  all  bounds  of  modfiration^       .. 

The  truth,  ,how«evcr,  is,  that,  ailh^ygh 
tbefe  ayihore  may  be  rigkt  In  recommeiui^' 
iiig  their  own  favourite  manures,  the  bene- 
ficial ^,^^,  of  whicH  tfeey  m^y  "^Ei^ve  crftcn 

expe* 
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experienced ;  as  they  ufually  condemn  the 
others,  merely  from  early  prejudices,  or  im- 
perfect trials  of  them  which  have  not  fuc- 
ceeded,  their  decifions  ought  only  to  be 
qonfidered  as  a  proof  of  therr  being  unac- 
quainted with  the  real  qualities  of  the  mat- 
ters tfe^ey  condemn,  and  of  that  prefuoaptuous 
weaknefs  which  16  ever  the  attendant  of  ig* 
Doraojice. 

Nothing  can  a^Sbrd  a  ftronger  prc»)f  that 
the  author  ahfot^e  mentioned  was  txitally  un-^ 
acquainted,  either  in  theory  or  pra^ice^ 
with  the  real  difference  between  chalk  and 
Ume*  than  the  pofitive  difi)in€tion  he  has 
m&^  between  thefe  two  fufefta^cfis  as  a  n»« 
nure  *. 

*  The  reader  ought  to  be  informed,  that  the 
tifne  he  condemns  is  lime  made  from  the  very  chalk 
ht  fe  mi:<ch  appfote^  eft 
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§  ^5- 

It  has  been  demonftrated,  in  the  pre- 
ceeding  part  of  this  Effay,  that  lime  differs 
not  in  any  of  its  qualities  from  chalk,  ex- 
cept that  it  is  deprived  of  its  fixed  air — 
which  can  have  no  efFe£t  on  it  as  a  manure ; 
becaufe  it  again  abforbs  that  fixed  air  before 
it  has  been  a  few  days  applied  to  the  foil. 
After  this  period,  therefore,  what  was  ori- 
ginally lime  is  now  chalky  and  muft  have 
the  fame  effeds  upon  the  foil,  in  every  r^- 
fpeliy  as  an  equal  quantity  of  chalk,  equally 
fpread  upon  itj  would  have  had. 

It  is  eafy,  however,  for  thofe  who  attend 
to  the  pra^ice  of  thi$  gentleman,  to  ac- 
count for  his  partiality  for  chalk.  The 
quantity  of  chalk  he  recommends  is  twenty- 
five  loads  per  acre  ;  which,  I  fuppofe,  may 

be 
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be  about  twelve  hundred  bufhels  *.  He 
advifes  only  ten  or  fifteen  bufhels  of  lime. 
Is  it  furprifing  that  the  e£Feds  of  thefe  two 
drefBngs  fhould  be  extremely  different  ? 

He  ventured  once  to  give  a  field  of  clay 
a  dreffing  of  fixty  bufhels  of  lime — after 
which  he  took, 

I  •  wheat,        produce     1 6  bufhels, 

2.  oats,  -  -      4    quarters, 

3.  barley,  -  5    bufhels, 

4.  clover,  -  worth  nothing. 

Hence)  fays  he,  the  lime  has  ruined  mj 
foU. 

The  foil  was  acknowledged  to  be  poor — 
Inftead  of  fixty,  it  is  doubtful  if  fix  hundred 
bufhejs  would  have  been  fufficient  to  make 
it '  produce  good  crops  under  a  management 
fo  execrable  in  other  refpeds. 

But— 

*  A  ioad  I  underftand  to  be  a  waggon-load — 
which,  I  fuppofej  may  contain  between  five  and  fix 
quarters. 
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£ut — ^to  leave  off  tbefe  ungi'aciou^  ftric^ 
tures,  I  now  proceed. 


§  i6. 

Chalky  as  has  been  often  iaid  in  the  courfe 
of  this  cffay,  is  a  pure  calcareous  earth  hafti- 
ly  concreted.  So^neliftnes  it  ia  tni^ed  with 
a  fmall  proportion  of  argillaceeus  *  matter, 
in  which  ftate  it  approaches  to  the  nature  of 
fHofk.  In  either  the  one  or  the  oth«  of 
thefe  dates,  it  is  employed  as  a  manure  in 
the  countries  where  it  abounds. 

Chalk  differs  not  from  lime  in  any  parti- 
cular that  can  affe£t  the  farmer,  ualefs  it  be 

.  « 

that  limCj  by  being  in  the  ftate  of  a  fine 
powder,  admits  of  being  more  equally  fpread 
upon  the  ground^  and  more  intimately  mix^ 
ed  with  the  foil,  than  chalk ;  from  whence  it 

follows,  that  a  much  fmaller  quantity  of 

lime 

•  Clayey.  . 


^ 
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liiQC  may  be  employed  iviccci&vtly  a«  a  dref- 
fing  for  ground,  tbaa  could  poffiWy  be  tfee 

cafe  wkh  cbaHc.  • 

In  ord^r,  therefore,  to  make  cbaffc  pro- 
duce the  greaieft  poffible  effeft  upon  the 
foil^  it  becomes  necefiary  to  reduce  it  into 
as  finall  plecei  as  can  be  done — fo  that'll 
ooght  to  h^  an  objed:  of  great  importance 
to  thofe  isLvmers  who  have  an  opportunity 
of  eiaploying  thilfobftanee,  to  difcover  what 
is  the  eaficft  and  kaft  expe^ftw;  method  of 
reducing  it,  as  foon  as  poflSble  after  it  Js 
iferead  upon  the  foil,  into  very  fmall  portions. 

Chalk  is  fuch  a  porous  fubftance,  that, 
when  in  its  native  bed,  after  long  and  con- 
tinued  rains,  it  is  found  to  have  imbibed'  a 
great  deal   of   moifture    by   which  it   af-' 
fumes  a  foftifh  fed  to  the  touch. 

« 

But  if  chalk  be  dug  out  of  the  pit,  and 
dried  flbwly  and  perfe£Hy  by  the  heat  of  a 
fummer's  fun,  its  pores  become,  in  fome  de- 
gree, contraded ; — it  refifts,  in  a  great  mea- 

fure, 


^  I 


/ 


448        OF    QJCJICK-LIME 

fure,  the  frefli  admiflion  of  water,  and 
acquires  a  much  greater  degree  of  hard- 
nefs,  than  when  it  was  originally  dug  from 
the  quarry. 

On  the  contrary,  if  it  be  taken  from  the 
pit  during  the  wet  weather  in  winter,  and 
expofed  to  the  rains  that  ufually  fall  at  that 
feafon,  it  has  never  time  to  dry — its  pores 

remain  quite  full  of  water ;  and,  when  the 
froft  comes  on,  that  water,  in  the  SiGt  of 
freezing,  being  greatly  expanded,  burfts  it 
forcibly  afunder,  and  makes  it  crumble  down 
into  a  flimey  kind  of  powder.  And,  as  the 
pieces  that  may  remain  undecompofed  con- 
tinue to  abforb  more  as  the  rains  fall  from  the 
heavens,  the  frofts  that  may  fucceed  occa-^ 
{ion  a  new  difiblution — fo  that,  by  thefe  al-? 
ternate  rains  and  frofts,  the  whole  is  in  tim^ 
totally  divided,  fo  as  to  admit  of  being 
pretty  evenly  fpread  and  mixed  with  the 

foil. 

?or 
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For  thei'e  reafons,  it  is  always  expedient  to 
dig  the  chalk  in  the  beginning  of  winter,  and 
to  fpread  it  immediately  upon  the  field  as  well 
as  can  be  done,  fo  as  to  expofe  it  to  the  vi- 
cifEtudes  of  the  winter  weather  before  it  has 

1 

had  time  to  harden  after  being  taken  from 
the  pitk 

§  27. 

As  the  chalk  ought  always  to  be  carried 
to  the  field  while  yet  wet,  it  in  a  great  mea-* 
fure  prevents  thofe  who  may  be  at  a  diflance 
from  the  place  where  it  is  found,  from  being 
benefited  by  this  manure ;  becaufe  the  car- 
riage of  it  would,  in  thefe  circumftances,  be 
extremely  burdenfome. 

To  obviate  this  inconvenience,  it  becomes 
a  very  oeconomical  praftice  to  reduce  it  to 
the  flate  of  lime  before  it  is  carried  home. 

For,  in  this  way,  the  weight  is  not  only 

> 

much  diminifhed  by  the  dtffipation  of  all 

L  U  the 
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the  moifture  from  (he  chalk»  but  it  can  alfo 
bq  carried  home  in  ftimmer,,  ^hea  the  weather 
and  road^  arjc  at  the  befl ;  apd  a  much  fm^^l- 
ler  quantity  will   produce  an   equal  effed^t 

thaawheait  is  in  the  ftate  of  chalk. 

f  "^ ''  ^ ,  f^  »• '    -,,  •».».-',.....  .".^  ^       J. 

Thpfe,  therefore,  w^io  have  no  other  c^lw 
careous  manure  within  reach  of  them  but 
challj:, — ^when  that  is  at  a  ^onfiderable  dis- 
tance) ought  always  to.,d^ive  it  in  the  ftate  of 
lime.— But  thofe  who  are  clofe  by  the  pit 
will,  ia  general,  find>it  iQore  oeconomkal  to 
employ  it  b?  the  ftate^^of  ch[alk« 

parts  of  Britain,  that  %jJ?i  fc«p^tinj^,lff4ag. 
it.asb^laft|tathe,  north ^rrro^n.  whjqi.pefea- 
fions:  itmy.  b^  pqrch.afed  at^a^wp^lecaitc  price 
by  the  .farmer. — ^But*  ahhoueU  it  contains* 

....  J  '  1  j   ^  *'        .  .  4  <  ^  '  .  ^ 

perhaps^  nearly  an  eaual  quantityof  calca'? 
reou3  matter  as  th$  faoie-bulk  of  foqie  very 

'7  pure 
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pure  kmas'bf  lime,  yet  it  will  hot  be  good 
oeconoiny  in  Biai  to  purchafe  it  at  the  fame 

price  with  the  lime,~as  at  lead  three  or  four 
times  more  chalk  than  ^me  will  need  to  be 
applied  to  his  foil  before  it  produces  an  equal 

Htm        '  ~  '  ■  ^  '  4  •    » 

effed.  For,  as  it  is  impoifible  to  get  that 
hard  dry  chalk  reduced  to  fmall  enough 
parts,  a  great  quantity  mud  be  applied  be- 
fore it  can  produce  any  fenfible  cffedi ;  and, 
although  the  effeas  of  this  manure  may  be 
lafting,  yet  it  is  never  any  thing  nearly  equal 
to  lime,  if  applied  ih  e^ual  quantities. 

Another  csdciai^eous  matter  of  great  utili« 
ty  as  a  manure  is  mark;  the  diftindive  pro*- 
pcrties  of  which  fall  now  to  be  confidered^ 


§29. 

b#  mArLI, 

Few  fiibftancdB  appear  tinder  k  gresiter  di- 
f^fuy  of  fbrms  than  marie,  Htn&fe  it  k  11- 

fiftl 
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fual  for  writers  on  agriculture  to  enumerate 
as  diftin£t  manures  the  feveral  varieties  of 
this  general  clafs  of  bodies.  But,  as  all  the 
diflFerent  kinds  of  marie  that  have  hitherto 
been  difcovered  may  be  reduced  to  two  ge- 
neral claffes,  viz.  earthy  marks,  which  are 
always  found  in  foffil  ftrata  under  the  earth, 
and  Jhell  marie,  which  always  retains  evi- 
dent  marks  of  its  animal  origin,  I  (hall 
confider  each  of  thefe  feparately,  as  diftind 

lubftances. 

.•>»•■» 

§  30- 
Of  Earthy  or  FoJJil  Mark. 

The,  varieties  of  this  clafs  of  bodies  are 
^iftinguiflied  by  names,  fuggefted  by  the  ap- 
pearance they  afluiTje  when  frefli  dug  from 
their  native  beds.  When  they  are  foft  and 
of  an  uniform  texture,  they  arc  called  clay 
xnarles; — when  firm  and  hard,ftone  marles; 
•^--when  thefe  afliime  a  thin  foliacious  ap- 
pearance, they  are  denominated  date  marlesy 

-    •  •       • '        ] 

gad  fo  on. 

But. 
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But,  whatever  appearance  they  aifume 
when  frefli  dug,  or  by  whatever  name  they 
are  known,  they  all  agree  in  this,  that,  if  they 
be  expoled  for  a  fufficient  time  to  the  ac- 
tion of  the  air,  they  crumble  into  fmaller 
parts,  and  fertilize  the  earth  to  which  they 
have  been  properly  applied. 

The  ingenious  Dr  Ainflie  has  demonftra- 
ted,  by  an  accurate  fet  of  experiments,  recorded 
in  the  Phyfical  and  literary  effays,  volume 
third,  That  all  the  varieties  of  this  clafs  of 
bodies  contain  a  confiderable  proportion  of 
clay,  united  with  calcareous  matter ;  where- 
as limeftbne,  if  it  does  not  confift  of  pure 
^careous^  matter,  is  ufually  united  with  fand 
in  various  proportions. 

The  calcareous  matter  in  marie  does  not 
differ  in  any  refped  from  that  in  limeftonei 
and  its  proportions  in  many  cafes  is  t;he  (ame 
in  marie  as  in  limeftone, — fo  that  the  diffe- 
rence  between  the  appearance  and  qualities 
of  thefe  two  fubftances  arifes  intirely  from 

the 
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Ae  nature  of  the  heterbgchcoas  l)odies  mile- 
ed  iifiih  the  tralcareous  matter. 

When  mark  is  expofed  to  the  ^r,  the 
day  m  its  compofition  afaforbs  the  moiftare 
Aat  falls  from  therfouds, — ^fwclls  With  it,— • 
becomes  foft,  and,  gradually  Ibfing  its  co^ 
hefion,  crumbles  to  jpieces.^ — If  limel^ohe  is 
expofed  to  the  ait,  the  fand  in  its  conlpofi** 
tioh  k  not  in  the  le4ft  affedied  by  taoiftUre,^ 
and  it  retams  it«  Original  figurb  and  dimen^ 
iiohs  for  a  great  length  of  time« 

When  faud  is  mixed  with  the  clay  that 
iehter^  into  the  compdfition  of  milrle,  it  af- 
fumes  a  ftony  like  appear ance*^**and  is  fhone 
or  left  firm  accbrding  to  the  quantity  of  land, 
or  other  circumftances. — 6ut,  where  ttiere  is 
day  at  all  in  the  compofition,  it  will  bfe  gra-^ 
dually  foftened  by  w^ter  adting  tipon  it;  and, 
it  i*  owing  tti  this  circumftanctj  ddite,  that 
fione--marles  fait  in  time  id  pi^tisf  ^hta  ei-^ 
pofed  to  the  air. 
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Buti  if  mark  beexpofed  to  the  a^kioa  of 
a^  modera^.  fire,  the  clay  in  ita  compofitioa 
become3  l^ajrd,-T"it  is  no,  loiter  qapable  o£^ 
abforbing  water,  or  of  bfeing  aSsGted  by  it 
in  any  degree ;  fo  that  the  marie,  if  not  of 
a  very  pure  fort,  orfuch  as  contains  only  a 
very.fmsill  proportion  of  clay  mixed  with 
th9  fand  in  its  cpmpofition,  will  become  finiv- 
cr  after  b^urnin^  tl^n  it  was  before,  and  be 
in  this..ftate  with  more  difficulty  reduced  to 
powder,  which,  is  the,  reverfe  of  what  hap- 
pens  T?^ith,limeftpne. 

Marie,,  therefore,  is  fit  to  a£t  as  a  manure 
without  any  other  preparation  than  digging 
it  from  the  pit  and  fpreadiqg  it  upon  the 
ground,— -whereas,  lipfieftone  always  requires 
tOj be  reduced. to. a  powder,  either  by  burning 
or  otherwifc,  befpfe^it  caa  be  of  any  ufe  in 
that^  w^y, 

Byt^  as, JiipeAone  is;at  once  reduced,  into 
n^uch; fmaller  part^  by  calcinatiofi  thaft  marie 
^jjeiyer  be  brongjit  to  at  fi.rft,.a  much  fmd- 

Icr 
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ler  proportion  of  lime  may  be  equally  fpread 
over  an  acre  of  ground,  than  of  marie  ;  and 
therefore  it  will  produce,  in  equal  quantities, 
a  much  more  fenfible  effe£t. 

§31. 

The  difcerning  reader,  who  attends  to 
thefe  circumftances,  will  eafily  perceive  the 
reafons  for  all  the  peculiarities  of  prad:ice 
that  prevail  with  regard  to  the  application 
of  lime  and  marie,  and  be  able,  without  em- 
barraflment,  to  judge  in  what  cafes  it  may 
be  moft  for  his  profit  to  employ  the  one  of 
the  other  of  thefe  manures,  when  they  are 
both  within  his  power. 

He  may  afcertain  the  proportion  of  cal- 
careous matter  contained  in  the  marie,  by 
the  fame  procefs  already  defcribed  for  trying 
limcftone,  p.  409,  and  thus  compare  the  in- 
trinlic  value  of  the  lime  and  marie  in  any 
cafe.  For  this  is  •  always  in  proportion  to 
the  calcareous  matter  contained  in  either. 

He 
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'.  '  He  will  eafily  perceive,  however,  that 
the  fame  quantity  of  calcareous  luatter  in 
the  ftate  of  lime^  will  produce  a  much  jrreat- 
er  efFed,  than  when  it  is  in  the  ftate  of 
marie ;  becaufe  it  is  divided  into  infinitely 
fmaller   particles,— ^can    be    more    equally 

fpread  upon  the  ground,  and  more  intimate- 
ly  mixed  wi'th  the  foil. 

Hence  it  univerfally  happens,  that  a 
much  larger  quantity  of  marie  is  applied  at 
one  drefling,  th^n  of  lime.  From  one  to 
two  hundred  cart  loads  of  marie,  is  a  com- 
mon drefling  to  an  acre  5— 'that  is,  from 
three  thoufand  to.fix  thqufand  bufhels; — . 
whereas,  from  thirty  to  three  hundred  bufli- 
els  of  lime,  is  a  common  drefling  for  an 
acre  of  ground. 

In  thefe  proportions,  it  is  reafonable  to 
think,  that  the  effects  of  the  marie  will 
continue  to  be  longer  felt,  than  thofe  of  the 
lime:  For,  as  the  marie  i$  gradually  broken  ia- 
\Xx  fnialler  pieces  every  year,  thefe  wiUfuccef- 

M  Wi  nx  fively 
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fively  mix  with  the  foil,  and  produce  aa  cf- 
fed  nearly  fimilar  to  what  might  be  ex- 
peded  from  an  annual  dreffing  of  lime. 

It  may  likewife  be  cxpcdcd,  that  a  full 
dreffing  of  marlej  in  the  proportions  above 
named,  will  produce  a  more  capital  improve- 
ment upon  light  fpuDgy  grounds*  tbah  an 
ordinary  dreffing  of  lime; — ^becaufe,  indepen- 
dent of  the  calcareous  matter,  the  large  pro- 
portion of  clay  applied  in  this  manner  may 
produce  fome  alteration  on  the  quality  of 
the  foiK  This  alteration,  however,  will  be 
different  according  to  the  nature  of  the  ex- 
traneous matter  contained  in  the  marie. 

But,  as  all  marles  contain  clay, — it  is  na- 
tural to  think,  that  clay  lands  will  not  be 
benefited  at  all  by  this  circumftance, — as 
the  calcareous  matter  alone  in  the  marie 
will  be  to  thefe  an  ufeful  addition. — 
Hence,  light  land  will  be  in  general  more 
highly  benefited  by  this  manure   than  clay 

land  I 
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land,  which  has  given  rife  to  the  following 
vulgar  rhyme. 

He  that  marles  fand, 
yfill  foofi  buy  l?nd  j 
Biat  he  that  oiarles  play^ 
Throws  all  iaway. 

The  truth,  however,  is,  that  clay  is  as  high- 
ly benefited  by  t|je  calcareous  matter  in  marie 
ais  fand  is, — fo  that  a  rich  marie  will  be 
nearly  equally  beneficial  in  both  cafes. 

But,  there  are  fome  kinds  of  clays  th^t 
are  very  free  froyi  any  mixture  of  fand, 
and  aflume  the  appearance  of  marie,  and 
are  fo  called,  altho'  they  hardly  contain  al- 
moft  any  calcareous  matter  at  all. — ^Thefe 
may*  perhaps,  on  fOme  occafions,  be  an  ufe- 
ful  addition  to  light  foils,  and  worth  the  ex- 
pence  of  carrying  to  theni  when  near, —  but 
could  never  be  of  almoft  any  ufe  at  all  upon 
clayey  foils.  It  has  probably  been  fome 
poor  kind  of  marie  of  this  fort  th^t  bas  gi- 
ven rife  to  the  proverb  above  quoted. 

§  32. 
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§32. 

I  fliall  not  pretend  to  prefcribe  pofitive 
rules  for  determining,  when  the  one  or  the 
other  of  thefe  fubftances,  lime  or  marled 
ought  to  be  preferred  as  a  manure  j  as  a  de- 
cifion  in  favour  of  the  one  or  the  other> 
muft  in  a  great  meafure  depend  upon  the  (i- 
tuation  of  the  place  where  they  can  be  both, 
obtained  j — the  purity  of  either  of  them  re- 
fpedively,^ — the  price  at  which  they  may  be 
pnrchafed,  and  the  expence  of  carriage ;— - 
all  thele  circumftances  may  be  beft  a- 
fcertained  by  every  individual  for  hirofelf. 

But  I  may  be  allowed  to  obferve,  that  it 
argues  a  great  want  of  knowledge  of  the 
real  qualities  of  thefe  fubftances,  when  a 
man  prefers  the  one  of  thefe  and  condemns 
the  other  in  all  cafes.  For  it  is  merely  a 
matter  of  calculation,  'when  the  one,  or 
nvhen  the  other  may  be  moft  valuable  to 
any  particular  perfon^ 

If 
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If  the  marie  be  tolerably  rich,  and  can  be 
obtained  at  little  expence  near  the  field,  in 
the  proportions  ufually  employed;— it  will  be 
in  general  more  advantageous  to  the  poflef-' 
for,  who  has  a  profped  of  enjoying  his  farm 
for  a  long  time,  to  ufe  marie  in  preference  to 
lime. 

But,  when  it  muft  be^  brought  from  a 
diftance,  /i/w^,  in  all  cafes,  will  be  cheaper, 
and  on  that  accotint  better,  than  marie. 

If  marie  contains  a  great  proportion  of 
clay,— it  may  be  worth  the  expence  of  dri- 
ving to  a  light  foil  on  fbme  oceafioiis,  even 
where  lime  could:  be  procured  as  cheap:— 
Buti  on  all  occafions,  if  the  fame  quantity 
of  calcareous  matter  in  the  ftate  of  lime  can 
be  obtained  at  the  fanic  price,— /A^/  will  be 
a  much  more  beneficial  manure  for  clayey 
foils  than  marie. — Impure  marie  is  indeed 
feldom  worth  the  expence  of  carting  on  a 
clayey  foil. 

Some  readers  will  be  much  diffatisfied  at 

reading 
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reading  this  (hort  account  of  the  nature  of 
marle^  and  its  operations  as  a  manure.'-**For, 
a^  thef  have  been  accuftomed  to  loc^  upo» 
this  manure  as  pofiefiing  fbme  very  lingular 
qualities  peculiar  to  itfelf,  an4  to  think  that 
it  diflFered  from  lime  in  ibme  Terf  efTential 
refpeds,  and  would  produce  efFe^s  upon  the 
foiI»  nowiie  (imilar  to  that  which  would  be 
produced  by  lime  in  any  cafe ; — they  will 

feel  a  kind  of  uneafiaeft  at  being  obliged  to 
llrike  this  one  off  their  lift  of  diftiod  and  fe- 

parate  manuras« — ^But  it  is  the  bufmels  of 
true  philofopbyi  to  eradicate  that  fpirtt  for 
myikriou^  cr^di^ity^  whkh  is  fo  apt  lo  kill 
the  reaibning  faculty  afleep,  and  make  the 
n^nd  reijt  iati^ed  with  thecontesn[^tiQa  of 
ideal  phantoms  created  by  the  fancy,  toftead 
of  real  objeds  of  ufefal  knowledge* 

-  §  31- 
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§  33- 
'    Of  Shell  Murie. 

Shell  marie  is  always  found  in  low  places, 
that  either  are,  or  have  been,  covered  with 
water.  It  is  a  whitifli  powder,  that  has 
been  formed  by  the  gradual  decompofition 
of  ihells,  in  the  courfe  of  many"  ages. — It  is, 
therefore,  a  pure  calcareous  matter,  without 
any  other  mixture  than  the  mud,  And  Other 
ftdiments  that  may  have  funk  to  the  bottom 
of  the  water,  in  the  pdhds  wlhere  it  hi% 
been  formed. 

As  the  proportion  of  fedlment  that  may 
have  mixed  with  the  ftiells,  may  be  verjr 
jiffdrtnt  in  different  fituations ;  thi^  kirtd  •of 
marie,  like  all  others,  may  be  more  or  lefs 
pure,  and,  of  confequence,  of  greater  or  fmal!- 
cr  value  to  t*he  farmer.— Its  purity  may  be 

'detertoir:dl'' 
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determined  by  the  mode  prefcribed  page  409, 
and  its  value  afcertained  with  precifion. 

It  is  ufually  a  light,  fpongy  fubftance, 
very  flightly  coherent,  and  contains  more 
calcareous  matter  in  proportion  to  its  weight, 
than  the  common  forts  ot  liraeJ  And,  a^ 
it  admits  of  being  fprcad  as  equally  as  lime, 
it  may  in  general  be  carried  with  profit  as 
far  as  lime. 

But,  as  it  is  more  fpongy  than  lime,  per-? 
baps  a  fmaller  quantity  will  fill  the  mealbre; 
on  which  account,  the  prime  coft  of  th^ 
fame  quantity  of  marie  ought  to  be  a  lit- 
tle below  that  of  lime,  to  be  equally  profit-^ 
2^ble  to  the  farmer. 

Shell  marie,  however,  cannot  be  carried 
fo  far  with  profit  as  Ihell  lime  of  the  beft 
fort ;  as  this  laft,  in  that  ftate,  wants  a  great 
proportion  of  its  moifture,  air,  Sec,  which 
greatly  diminiflies  its  weight. 

It  is,  neverthelefs,  a  very  great  treafurc^ 
(Q  thpfi?  who  can  difqover  it,  as  it  is  almoft 


As   A   MANltRfi.        4^5 

V 

J 

in  alt  cafes  of  eqiial  value  with  lime,—- pro- 
duces the  fame  efFed  upon  the  foil,— ad- 
mits  of  being  equally  eafily  fpread,  and  can, 
for  the  mbft  parti  be  obtained  upoii  the  fpot 
at  a  niuch  fmaller  expeiice. 

But,  in  fitiiatibris  where  feuel  is  fcarce 
iand  dear,  it  i^  df  miich  greater  value  than 
the  beft  lime-ftdne,— ^and  ought  to  be  pri- 
zed  accordingly  by  every  pdfleflbr  of  ground ; 
nor  ought  any  brie,  in  fiich  a  fituation,  to  o- 

tfalt  fearching  diligently  every  place,  where 

•  -       ■    ,  ■  . 

there  is  the  fmalleft  probability  of  finding  it; 

bf  SheUy  ^andi 

5ii  riliiii^  paM  of  the  fed-coaft,  gWat 
Bfeds  of  dldls  aire  to  be  foutid,  which  have 
been  broken  into  inch  fmall  parts  a«  to  af- 
JTuiAe  the  appearance  of  fand;     This  is  a 

rk*  and  valuabte  mantfrt,  that  defefves  t6 

N  11  ii  be 
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be  highly  prized  by  thofe  who  are  within 
reach  of  it ;  but,  it  is  too  often  negleded 
and  unobferved,  as  this  kind  of  fand  has,  on 
many,  occafions,  very  much  the  appearance 
of  ordinary  fand. 

This  may  readily  be  difcovered,  by  pour- 
ing a  little  aqua  fortis,  or  any  other' mine- 
ral acid  *,  upon  the  fand  you  wilh  to  exa- 
mine.    Ifit  contains  (hells,  an  efFervefceoce 

•  ■  ■ 

will  eofus  ;  and  the  proportion   of  calcare- 
ous matter,  contained  in  any  fort  of  fand, 
may  be  afcertained  by  the  fame  procefs  al- 
ready 

*  Many  perfons  make  this  trial  with  vinegar,  in- 
ftead  of  the  mineral  acids  }  but  this  ought  never  to 
be  done,  as  it  often  happens,  that  vinegar  makes 
no  fenfibk  effervefcencc  with  calcareous  fubftanccs. 
1  would,  therefore,  advife  every  country-gentleman, 
to  keep  a  phial  of  aqua  fortis,  or  muriatic  acid,  al- 
ways by  him,  for  making  trials  of  calcareous  fubftan- 
ccs }  the  expence  is  nothing,  and,  I  am  perfuaded, 
from  the  want  of  it  alone,  many  pcrfons  have  failed 
to  make  difcoveries  of  calcareous  matters,  that  might 
have  been  of  h.gh  importance   to  themfclves  and  fa- 
milies. 


AS    A    MANURE.        467 

ready  fo  often  referred  to,  p.  409,  Kor 
ought  this  trial  ever  to  be  omitted  before 
the  fand  be  employed  as  a  manure  ;  becaufe, 
a  very  fmall  proportion  of  fhells  will  make 
it  efFervefce  violently,  fo  that  the  de- 
gree of  effervefcence  is  no  proof  of  its  puri- 
ty?— and  becaufe  the  proportion  of  fliells 
varies  in  all  poffible  degrees. 

If  the  fhells  are  broken  into  very  fmall 
fragments,  and,  if  the  proportion  of  fand 
is  inconfiderable,  it  will  be  nearly  as  valua- 
ble as  lime,  and  may  be  driven  to  a  great 
diftance  with  profit.  If  the  proportion  of 
fand  be  very  great,  the  expence  in  ufing  it 
will  be  greater,  as  the  quantity  muft  be  con- 
fiderably  increafed. 

But,  as  it  may,  for  the  moft  part,  be  pro- 
cured  at  little  expence,  thofe  who  are  poflefT- 
ed  of  it,  are  ufually  able  to  employ  it  in 
great  quantities  ;  in  which  cafe,  it  will  pro- 
duce amazing  cfFeds,  efpepially  upon  ftrong 
clay  land. 

A 
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A  much  fmaller  quantity  of  calcareous 
platter,  in  this  (late,  will  produce  a  more  fen7 
fible  cfFcd,  than  when  it  is  inany  fort  pf  earthy 
marie  ;  becaufe;,  it  admits  of  beiRg  more  c- 
qually  fpread  upon  the  ground,  and  more 
intimately  mixed  with  the  foil.  Thofe?  there- 
fore, wl^o  are  upon  the  fea-coaftt  ought  to. 

fearch  for  it  with  care?  as  they  will  ufually: 
obtain  an  invaluable  treafure  when  they  dif-^ 
cover  it. 

This  fort  of  fand  is  much  more  common 
in  the  eaft'coaft  of  Scotland,  than  is  ufually 
imagined.— All  along  the  coaft  of  Fife,  e- 
fpecially  about  St.  Andrew's,  the  fand  upon 
the  fliore  is  richly  impregnate^  with  fhells  ; 
- — but  it  has  never  there  been  employed  as  a 
manure.-:;-: — On  the  north  coaft  of  Aber- 
deenfhire,  Ihelly  fand  abounds,  and  has 
been  of  late  employed  as  a  manure  with  the 
greateft  fuccefs,  by  a  gentleman  diftinguiih- 
ed  for  his  knowledge  and  public  fpirit  in 
;hat  corner.—- -^U 13  likewife  found  in  Banf- 

flxire. 
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fhire,  where  it  h^s  been  applied  with  thp 
high  eft  fupcefs.r— And  all  along  the  coaft  of 
Sutherland  and  Caithnefs,  the  fands  upoi:^ 
|he  Ihore  confift  almofl  eatirely  of  fhellg. 

Thpfe  are  treafures  which  will  ehrich  pof- 
terity,  altho'  they  are  at  prefect  in  a  great 
meafure  neglediedf  I  mention  them  h?rc  to. 
induce  my  coufltrymen>  not  to  negle£t  a  trea- 
fure  of  fuch  ineftimable  value. 

The  injgeniou$  M^-  Craik  in  Dqmfries*^ 
fhire,— rfo  well  known  for  his  judicious  ijn?? 
provenients  in  the  drill  hufhandry,  has,  I 
am  tok^,  employed  this  manure  for  a  longer 
time,  and  in  greater  quantities,  than  any 
pther  perfbn  in  Scotland,  and  has  been  high- 
ly benefited  by  it.  I  wifli  to  produce  fuch 
a  refpedable  authority,  with  a  view  to  in- 
duce others  to  follow  his  example^ 

i  35. 

Mr  Arthur  Young,  in  one  of  his  Tours, 
mentions  a  bed  of  Ihells  near  Colchefter,  in 
Iflex,  which^e  inhabitants  difllinguilh  by 

the 
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the  name  of  Craggy  and  employ  as  a  ma- 
nure with  the  greateft  fuccefs.  From  his 
account  of  this  fubftance,  it  would  feeai 
doubtful,  whether  it  was  a  real  calcareous 
matter  or  not.  But  he  only  tried  it  with 
vinegar, — an  acid  too  weak,  to  produce 
any  fenfible  efFe£t  on  many  forts  of  calcare- 
ous matters,  in  certain  circumftances.  There 
is  little  room  to  doubt,  but  that,  with  a  mi- 
neral acid,  the  etFervefcence  would  have 
bccx^  fufficiently  violent^  ' 

§  ?,(> 

In  fome  \^  -  ■  v:r  .^  :,.c  fecund  large  beds^ 
of  oyfter  fhells  aimoil  eniire,  Thefe  are  fa 
large,  as  to  require  to  be  broken  into  fmal- 
ler  fragments,  before  they  can  be  profitably 
enr ployed  as  a  manure. — And,  as  thefe  may 
be  eafily  calcined,  they  ought  always  to  be 
reduced  to  the  ftate  of  lime  before  they  are 
\tfed..    Whoever  finds  a.  bed  of  thefe,  find^ 

a 
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•    « 

a  lime  quarry  of  the  moft  val  uible  fort,  and 
ought  to  value  it  accordingly. 

.  It  may  be  fometimes  neceflary,  to  burn 
fhelly  fand  into  lime,  and  this  may,  on  ex- 
traordinary emergencies,  be'  pradifed,  al- 
tho*  it  is  rather  a  troublefome  operation. 
For,  as  the  incoherent  fand  always  mixes 
with  the  feuel,  and  extinguifhes  the  fire, 
when  in  its  native  ftate,  it  becomes  necef- 
fary  to  reduce  it  firft  to  fome  degree  of  con* 
fiftency. — ^This  may  be  efFeded  by  knead- 
ing the  fand  with  a  Kttle  clay,  and  moulding 
it  into  the  form  of  bricks;  which,  when  dri- 
ed, will  retain  their  form  fo  long  as  to  per- 
mit the  fire  to  adt  upon  the  fhells,  and  burn 
them  to  lime,  which  may  be  afterwards  fla- 
ked and  ufed.  A  manufacture  of  this  kind 
18  carried  on  at  the  Duke  of  Bridgewater*s 
great  works,  near  Warrinton,  in  Lancalhire* 

In  fituations  where  limeftone  cannot  ppf- 
fibly  be  had, — and  where  the  carriage  of 
lime  would    be    extremely    expcnlive, — it 

may 


\ 


\ 
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jHuty  (bmetimes  be  ad  vifeable,  to  barn  feme  of 
this  (helly  fari'd  into  linre^  for  the  purpdfe  ef 
iuildittgi  buty  if  the  lime  is  to  be  emptoyed  ad 
a  manure^  it  is  a  very  idle  and  a  uteiefs  pro^ 
teis  :  Fol^  the  buirningf  iii  this  cafe,  can  oo-^ 
ly  be  of  ufe  in  dividing  the  calcareous  mat** 
ter  into  fmall  parts>  which  has  already 
been  pcrfoi^med  by  natttre^  when  thi  (belli 
vrere  reduced  to  the  State  of  fine  &nd^ 


$  37- 
0/Lme^Me  drweL 

Uris  IS  a  manure  little  kriovirn  in  SrJtaitij 
altho*  it  is  cottimoA  in  many  parts  of  fre- 
land.  \t  is  a  hard  fort  of  marie,  that  af-' 
fumes  the  appearance  of  fmall  ftones,  or  grr- 
1^jp-HR^l3ii€h,  when  fpread  upon  the  grotmdi 
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and  mixed  with  it,  gradually  faUs  into  fmall- 
er  pieces,  and  fertilizes  the  foil  in  propor- 
tion as  it  breaks  down  and  mixes  with  it. 

After  what  has  already  occurred,  little 
needs  be  faid  as  to  the  qualities  or  mode  of 
applying  this  manure ;  as  the  reader  will  ea- 
fily  be  able  to  perceive,  that,  if  the  pieces  of 
which  this  gravel  confift  are  large,  and  dif- 
folve  but  flowly,  the  quantity  applied  at  one 
dreffing  ought  to  be  great,  and  the  effeds 
■  will  be  flow  and  lading  ; — and  if  the  gravel 
is  fmall,  it  will  require  a  fmaller  quantity, — 
will  operate  more  quickly,  and  laft  tor  a 
fliorterStime,  like  all  other  calcareous  fub* 
ftances  in  the  fame  circumftances. 

Thefe  are  all  the  varieties  of  calcareous 
matter,  that  I  have  ever  known  to  be  ufed 
as  a  manure.  They  are  all  extremely  ufe- 
ful  in  proper  circumftances, — perhaps  e- 
qually  fo,  if  thefe  circumftances  are  duly  at- 
tended to.  To  aflift  the  farmer  ftill  further, 
the  following  geixeral  aphorifms  relating  to 

0  Q  o  the 


474      OF    <5^UICK.LIME 

the  application  of  calcareous  matters  as  a 
manure  may  be  of  ufe. 

§38. 

There  feems  to  be  only  one  kind  of  calca- 
reous  matter ;  and  all  the  varieties  of  cal- 
careous fubftances  that  we  meet  with, 
are  entirely  occafioned  by  a  diverfity  in 
the  nature  of  the  extraneous  bodies  with 
which  the  calcareous  matter  is  united,  or 
a  difference  in  the  form  it  may  appear 
in  at  the  time. 

Confidered  as  a  manure,  tbefe  extraneous 
matters  may  be  more  or  lefs  beneficial,  accor- 
ding to  particular  circumftances,  relating  to 
the  foii^  &c.  In  all  the  foffil  calcareous  con- 
cretions, clay  or  fand  feem  to  be  the  only 
extraneous  matters  worth  attending  to,— 
neither  of  which  can  ever  be  of  great  confe- 
quence  as  a  manure,  altho'  they  may  be  more 


or 
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or  lefs  proper  for  diflPerent  foils.  In  thofe 
calcareous  fubftanccs  that  belong  to  the  ani- 
mal kingdom,  the  flefliy  parts  of  the  ani- 
mals may  be,  fometime*,  united  with  the 
cakar^^ous,  which  will  greatly  promote  their 
efFeds  as  a  manure,  on  every  kind  of  foil 
whatever.  This  does  not,  however,  feem  to 
be  the  cafe,  either  with  (hell  marie,  or  fine 
flielly  fand  ;  as,  in  both  thefe  <:afes,  the  ani- 
mals, which  once  inhabited  thefe  Ihells, 
have  been.fo  long  dead,  that  no  part  of  the 
flefhy  fubftance  can  remain.  But  the  recent 
ftiells,  obtained  from  fiftiing  towns,  operate 
much  more  powerfully  as  an  animal  manure, 
than  as  a  calcareous  matter,  when  firft  ap- 
plied. 

It  is  not  impoffible,  but  that  rnan  may,  in 
time,  fall  upon  fome  contrivance,  for  obtain- 
ning  this  animal  calcareous  manure,  in  much 
greater  abundance  and  perfedtion,  than  it 
has  hitherto  been  ever  obtained.     There  is 

a 
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a  fmall  fpecies  of  frefti  water  tt;i/i,  which 
encreafes  io  fail,  as  in  a  furprifing  ihort 
time  to  fill  a  confiderable  fpace  with  folid 
wilks,  if  a  few  of  them  have  been  placed  in 
a  proper  receptacle  for  that  purpofe,  and  wa- 
ter duly  adinlniflred  to  them, — If  ^hen, 
ponds  were  prepared  for  this  purpofe,  and 
properly  fti)cked  with  this  animal,  and  if 
they  were  allowed  to  increafe,  till  a  bed  of 
them  of  confiderable  thicknefs  was  accumu- 
lated, might  they  not,  then,  be  taken  out  in 
abundance  to  be  employed  as  a  manure  ? 
Thefe,  if  bruifed  under  a  ftone  jike  a  tanner^s 
wheel,  to  reduce  the  fhells  to  fmall  frag-* 
ments,  would  certainly  form  as  rich  and  effi- 
cacious a  manure  as  could  poffibly  be  devi- 
fed  : — Nor  could  there  be  any  difficulty  in 
difpofing  the  ponds  in  fuch  a  manner,  as  to 
afford  a  conftant  annual  fupply.  • 

It  has  probably  been  by  a  natural  procefs, 
fimilar   to  t^is,  that  all  thofe   beds  of  fhell 
Ri^rle  we  now  meet  with,  have  been  origi- 
nally 
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nally  produced.  This  fpecies  of  marie  is 
generally  found  to  conlift  of  the  ihells  of 
this  fort  of  fmall  wilk,  more  or  lefs  de- 
compofed.  The  animals  which  inhabited 
thefe  ihells,  have  been  once  nourifhed  by 
the  water  contained  in  thofe  hollow  places 
where  this  fort  of  marie  is  always  found, 
and  have  probably  been  entirely  deftroyed  by 
fome  accidental  drought,  which  deprived 
thfem  of  the  water  necefTary  for  their  exift- 
ence,— or  to  fome  other  difaftrous  circum- 
ftance  that  it  is  impoffible  for  us  now  to 
point  out ; — and  the  fliells  remaining  be- 
hind, have  gradually  mouldred  down  to  the 
date  in  which  we  now  find  them. 


§39- 


The  fame  quantity  of  calcareous  matter^ 
wilj,  in  all  cafes,  operate  equally  power- 
fully 
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fiiUy  on  foils  of  a  fimilar  quality,  and 
in  a  fimilar  ftate.  But  thcfe  efFeds  may 
be  more  accelerated  or  retarded^ — be 
more  uniform  or  unequal,  according 
a&  the  calcareous  matter  is  more  or 
lefs  perfedly  divided  when  it  is  firft  ap- 
plied to  the  foil* 

If  the  calcareous  matter  be  divided  into 
very  fmall  particles,  fo  as  to  admit  of  being 
equally  fpread  over  a  very  large  furface,  a  fmall 
quantity  of  it  will  produce  a  much  more 
fenfible  effeft,  than  if  the  fame  quantity  of 
calcareous  matter  had  been  applied  in  large 
lumps,  which  could,  in  that  cafe,  have  ope- 
rated only  upon  a  very  few  particles  of  the 
foil ;— Therefore,  limey  fine  Jhelly  fand^  or 
Jhellmark^  if.  equally  pure,  may  be  applied 
with  profit,  in  much  fmaller  quantities  than 
any  other  clafs  of  calcareous  manures. 

Hence  alfo  it  follows,  that,  if  equal  quan-. 
titles  of  calcareous  matter  are  employed  as 
a  manure,  that  which  admits  of  being  moft 

minutely 
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miautely  divided,  will  produce  the  greateft 
effed  at  the  beginning ;  becaufe,  the  feparate 
pirticles  will  be  at  liberty  to  ad  on  a  much 
greater  number  of  particles  of  the  foil  at 
once,  than  when  it  is  lefs  perfectly  divided. 
But,  if  a  fufficicnt  quantity  of  calcareous 
matter  has  been  applied,  when  in  pretty 
large  maffes,  fo  as  to  cover  the  ground  pretty 
equally ;  and  if  thefe  lumps  continue  to  dif- 
folve  in  the  foil  in  all  after  periods,  the  ef- 
fe£t  of  this  dreffihg  will  be   much  longer 
perceived,  than  that  of  a  dreffing  of  calcare- 
ous matter  in  fine  powder,  that  fhould  pro- 
duce  at  firft  an  effed  equal  to  this* — Perhaps, 
in  this  cafe,  the  virtue  of  every .  particle 
of  the  calcareous  matter  will  come  in  time 
to  produce  a  full  effed  upon  the  foil,  and 
benefit  it  as  much  as  an  equal  quantity  of 
very  fine  powdered  calcareous  matter  would 
have  done,  applied  at  different  times.    Stone 
and  clay  marles,  therefore,  are  equally  effi- 
cacious 
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cacious  manures  as  powdered  lime,   altho^ 
more  flow  in  their  operation. 

But,  as  lime  that  has  been  fufFered  to  run 
into  folid  cakes,  before  it  is  applied  to  the 
foil,  can  neither  be  properly  fpread  upon  it, 
nor  has  any  chance  of  being  diflblved  by 
the  a£tion  of  the  air  afterwards, — it  never 
can  be  made  to  produce  its  full  influence  on 
the  foil ;  and  therefore  this  mode  of  applying 
calcareous  matter  is  the  mpft  unoeconomi- 
cal  that  could  ever  be  pradifed* 

Calcareous  matter,  alone,  js  not  capable  of 
rearing  plapts  to  perfe(3:iop,r-mold  ist 
neceflary  to  be  mixed  with  it  in  certain^ 
proportions  before  it  can  form  a  proper 
foil. — It  remains,  however,  to  be  deter- 
mined, what  is  the  due  proportion  of 

thefc 
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lh?fe     ingredichts    for  forming  a   proper 
foil* 

% 

We  know  that  neithef  chalk,  iior  marie, 
tior  lime,  can  be  made  to  nourifh  plants  a*^ 
lone  ; — and  foils  are  fometimes  found,  that 
naturally  abound  with  the  twa  firft  of  thefe 
to  a  faulty  degree.*-*But,  the  proportion  of 
calcareous  matter  in  thefe,  isfo  much  larger 
than  could  ever  be  produced  by  art,  where 
the  foil  was  naturally  deilitute  of  thefe  fub^ 
ftancfes,  that  there  feems  to  be  no  danger  of 
erring  on  that  fide.     Probably,  it  would  be 
tniich  eifiet  to  correct  the  defeds  of  thofe 
foils  in    which    calcareous   matters   fuper* 
abound,  by  dfivtng  earth  upon  them  as  a  ma- 
nure, than  is  generally  imagined, — as  a  ve* 
fy  fmall  proportion  of  it  fometimes  affords 
a   veiy'peffedik   foil.     I   (hall  ^illuftirate  my 
meaning  by  a  few  examples. 

Near  Sandfide,  in  the  county  of  Caith- 
nefs,  there  is  a  pretty  extcnfive  plain  on  the 

P  p  p  fea-coaft> 
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fca^coafl:,  endowed  #icfa  k  taoAf^tignht  de^t!6 
of  fertility.  In  all  feafoasy  it  produces  a  radfB 
luxuriant  herbage,  altho^  it  never  got  any 
manure  (lace  iticf  creation,  and  has  6een  for 
time  ioimeffiortal  fub^^ided  t6  the  fdtoWmf 
Gourfe  of  of  pp6<^ 

i.  Bt^  ifter  once  j[>Ioiig!nfig  frottx  grafe, 
-^ttfuattjf  at  good  crojy. 
.    2.  Bfeaf  ifter  once  ploughing, — a  better 
<^rop  thin  the  firft. 

3.  Bear  aiPter  once  ploughing, — 2l  crop  e- 
qual  to  the  firft. 

4.  5.  and  6.  natural  grafs,  as  clofe  and 
rich  as  could  be  imagined, — might  be  cut 
if  the  poffefFor  fo  inclined,  and  would  yield 
an  extraordinary  crop  of  hay  each  year. 

After  this,  the  fame  courfe  of  cropping  is 
renewed.  The  foil  that  admits  of  this  fin- 
gular  mode  of  farming,  appears  to  be  a 
pure  incoherent  fand,  deftitute  of  the  fmal- 
left  particle  of  vegetable  mold, — ^but,  upon 

examination^ 
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enf^fnioatioQ,  it  ta  found  to  pontlft  almoft 
^jQiirdy  of  brok^A  fhcBs ;  the  fine  oiokl  here, 
bciirs  fuch  e  Anall  proportion  to  the  c^lca^- 
r^Qus  matter,  as  to  JbjC  fcarpe  perceptible, — 
aod  yet  U  fof  ms  the  moft  fertile  foil  that 
eyer  I  yet  met  with* 

I  have  feen  many  other  lioka  (dqwna) 
uppn  the  fearflbere,  .which  produced  .the 
mod  luxuriant  herbage,  aad  the  dofijbft  and 
iweeteft  pile  of  grafts  where  .they  confided 
of  flielly  fand,  whi^h,  withou^t  doubt,  derive 
their  extraordin^y  fertility  from  that  caufe. 

A  very  renuuJkable  plain  is  tound  in  the 
Jfland  of  Jir-eyi^  one  of  the  Hebrides.— It 
has  long  been  <^nployed  as  a  common,  ft> 
that  it  has  never  been  diilurbed  by  the 
plough,  and  affords  anpually  the  moft  luxu- 
riant crop  of  herbage,  confifting  of  white 
clover*  and  other  valuable  pafture-graffes, 
that  can  be  met  with  any  where. — The  foil 
confifts  of  9  very  pure  flbelly  iand. 

From  thefee:s;amples,  1  think  it  is  evidents 

that 
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that  a  very  fmall  proportion  of  vegetable  mold 
IS  fufBcient  to  render  calcareous  matter  a  ve« 
ry  rich  foil. -^Perhaps,  however,  a  larger 
proportion  may  be  neceffary  when  it  is  mix-« 
ed  with  clay,  than  with  fand  ;— as  poor 
chalky  foils  fecm  to  be  of  the  nature  of  that 
comp6fition. 

At  any  rate,  however,-^ffom  thefe  exam* 
pies,  as  well  as  from  thofe  that  have  occur-s 
red  in  the  preceeding  parts  of  this  effay,  I 
think  we  may  be  fufficiently  authorized  to 
conclude,  that  there  is  no  danger  of  ever  ap-- 
plying  calcareous  fubftances  to  any  foil  in 
nn  over  proportion,  if  that  foil  was  not  ort-« 

ginally  impregnated  with  fome  kiqd  of  caU 
careous  matters. 

Calcareous  matters  aft  as  powerfully  upoji 
land  that  is  naturally  poor,  as  upon  lar\d 
that  is  more  richly  impregnated  with 
thofe  fubftances  that  t^nd  to  produce  a 
luxuriant  vegetation. 

Writers  on  agriculture  have  bcon  long  in 

the 
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the  cuftom  of  dividing  manures  into  ^  two 
clafles,  viz.  enriching  naanures,  or  thofe 
that  tended  dire£lly  to  render  the  foil  more 
prolific,  however  fteril  it  may  be,— ^among 
the  fbrcmoft  of  which  was  reckoned  dung^ 
1 — exciting  manures,  or  thofe  that  were  fup-» 
pofed  to  have  4  tendency  to  render  the  foil 
more  prolific,  'merely  by  asking  upon  thofe 
enriching  manures  that  had  been  formerly 
in  the  foil,  and  giving  them  a  new  ftimulus, 
fo  as  to  enable  them  to  operate  a-new  upon 
that  foil  which  they  had  formerly  fertilized. 
In  which  clafs  of  (Simulating  manures,  lime 
was  always  allowed  to  hold  the  foremoft 
rank. 

In  confequence  of  this  theory,  it  v/ould 
follow,  that  lime  could  only  be  of  ufe  as  a 
manure  when  applied  to  rich  foils, — and, 
when  applied  to  poor  foils,  would  produce 
tardly  any,-— or  even  perhaps  hurtful  efFcds. 

I  will  frankly  acknowledge,  that  I  myfelf 
was  fo  far  impofed  upon  by  the  beauty  of 
this  theory,  as  to  be  hurried  along  with  the 
general  current  of  mankind,  in  the  firm  per-» 

fyafioa , 
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* 

fuafion  of  the  truth, of  this  obfervation,  and, 
for  many  years,  did  not  fufiicieatly  advert 
to  thofc  fads  that  were  daily  occurring  to 
contr;^d.i<^  this  theory. — ^I  am  now,  howe- 
ver, firmly  convinced)  from  repeated  obfer- 
yation9«  that  lime  and  other  calcareous  ma- 
nures, prodiu:e  a  much  grjatcr  proportional 
improvement  upon  poor  foils  than  on  fuc^ 
^8  are  richer. — And  that  lime  alpne*  upon  9. 
poor  foil,  will,  in  many  cafes,  produce  ^ 
much  greater  and  more  lafting  degree  of 
fertility  than  dung  alone. 

As  I  concern  n^yfelf  little  about  theoriei^ 
i\il$  difcovery  gave  m^  much  }eis  uneafme& 
than  it  will  give  to  fome  of  my  readers  j--^ 
on  which  account,  I  fhall  not  be  much  fur- 
prifed  if  they  wuh-hold  their  aifent  to  thiiR 
propofition  for  a  very  long  time. — ^I  do  not 
defire  any  one  to  agree  to  it,  till  their  own 
obfervations  extort  affent  to  it, — ^which,  I 
tave  no  hefitatipn  ia  faying,  will  fopner  or 

later 
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later  happch  with  evcty  utiprejudtced  and 
attentive  obferyer. 

$42. 

I  fhail  conclude  this  very  long  eflay,  with 
a  cautionary  advice,  that  might,  perhaps, 
have  been  more  properly  introduced  be- 
fore,  if  it  had  occurred  at  the  time  ; — 
but  it  is  of  too  much  importance  to  be  o- 
mitted  entirely. — It  is  this. 

When  farmer)!  eniploy  a  great  deal  oF 
liiSie,  it  fometimes  happens,  that  their  horfes. 
fbet  ite  burnt  by  itt  which  is  extremely 
troufclefotoei  And  fofcetimes  prove 'evert 
fitoil  to  the  poor  atiiittalfi  * ;— a  method  of 
.  preventing  or  remedying  that  ictconveniente 
mil  therefore  be  of  ofe. 

Th« 

♦  I  hiV6  kfibifft  fcvtral  horfes  aa^iAHy  killed  B^ 
this  mc'ins,  and  others  fo  dtfabledk  as  ttevir  to  he 
perfe£Uy  well  afterwards* 
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The  beft  method  of  preventing  any  in- 
convenience of  this  fort,  is,  to  fpread  the 
lime,  when  in  its  powdery  ftate,  upon  the  field 
as  evenly  as  poiIible,'^--and  allow  it  to  lie  in 
that  ftate  for  fome  time,  before  you  begin  to 
plough  it. — If  the  lime  has  been  in  fine  pow- 
der, it  will  have  become  perfedly  efete  in 
a  week  or  fo,  after  which  time,  it  will  be  asi 
little  corrofive  as  any  kind  of  common  earth, 
fo  that  the  horfes  may  work  among  it  with 
perfedt  fafety. — But,  if  it  has  been  fuflfered 
to  run  into  clods  before  it  was  fpread,  thefe< 
if  not  broken  fmalU  will  be  longer  of  abforb- 
ing  their  air,  and,  of  confequence,  will  re-' 
main  longer  in  an  acr}d  Aate^  fo  that  t^e 
ploughing  may,  in  thafcafe,  be  deferred  for- 
a  week  or  fo;  nor  will  it  .be  even  then  fo  per- 
fectly fafe  as  the  other*  * 

But  if  it  becomes  neceflary  at  any. time  to 
plow  in  the  lirne  immediately  after  it  is 
fpread,— take  care  to  do  it  only  when  the 
the   foil   is  perfectly  dry ;  and   in   leading; 

your 
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jrour  horfes  to  the  plough,  take  care  to  pre- 
vent them  from  going  through  any  wet  place 
fo  as  to  wet  their  hoofs  or  ancles,  for  lime 
^Gts  not  at  all  upon  any  dry  llibftance,— 
but^  when  it  is  in  its  acfrid   qauftic  ilate,  it 

would  corrode  the  hair  and  flelh  in  a  mo* 
ment,  if  it  has  accefs  to  water.  As  foon  as 
the  horfes  are  unybked,  keep  their  feet  dry 
till  you  have  got  them  carefyily  brufhed,  fd 
as  to  wipe  away  all  the  dry  ,  powdery  lime 
that  may  adhere  to  them  ;-^and,  if  the  leaft 
ihower  fhould  fall,  unyoke  your  horfes  im» 
piediately,  and  carry  them  off  the  field. 

With  thefe  precautions,  they  may  work 
among  cauftic  lime  for  any  length  of  time 
without  receiving  any  damage. 

But,  in  cafe  of  any  accident,  by  which  a 
horfe  or  man  that  is  working  ampng  lime 
ihould  be  fcalded  by  it,  it  is  always  advife- 
able  for  every  farmer  who  has  work  of  that 
]^ind  going  forward,  to  keep  a  tub   of  very 

Qji  (J  four 
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four  milk  or  whey,  in  fome  place  ready  to 

wa(h  the  part  afFeded  well  with  it,  which  will 

quickly  deftroy  the  poigpancy  of  the  lime« 

and  prevent  the  mifchief  that  would  other-* 

wife  arife  from  it.— «-The  fourer  the  milk  or 

whey  is,  the  better  it  will  he  for  this  pur-* 

pofe  ;  it  ought  therefore  to  be  long  kept.  For 

want  of  this,  vinegar  will  produce  the  fame 

efFed,-'«or  very  ftale  urine  will  be  of  ufe  ;-w-^ 

l)ut  the  milk  or  whey  is  the  cheapeft  and 

beft  remedy,;  and  ought   to  he  alw3j8  ia 

readinefs^ 

POSTSCRIPT, 

In  the  preceding  eflay,  I  have  fuppofed 
that  no  other  abforbent  *  earth  is  ever  mix-* 
ed  vvith  the  calcareous  in  any  fort  of  lime- 

ftone; 

*  Abforbent  earths  are  all  thofe  that  unite  with 
acids,  of  which  ther,c  are  feveral  yarieties ;  calqare-t 
W%  C5^nb«  beipg  o»Q  oi  thefts 


ftone  ; — beciaufe,  in  f^ft,  if  ever  any  of  thefe 
iare  mixed  with  the  calcareous  in  thefe  fub- 
ilances,  they  are  in  fuch  fmaU^  praportSon 
^  notf  to  be  worth  regarding^'-^Thofej  how-* 
tyretr  who  want  to  be  eritically  esia^t  in  theiif 
toalyfis  of  lime-ftonei  may'difeover  if  th^p^t 
i^  any  other  fort  df  abforbeiu  earth  coi^ 
tained  in  it,  by  dropjfiflg  into  the  fikred  folu's* 
(ion  obtained  by  the  proeeli^  §^1 2.  p.  4081 
a  ffew  drops  of  a^  eleafr  folution  of  volatile  al^* 
iejuli.'*— If  no  turbidniefs  enfue^  tke  calcardf 
0U8  earth  has  been  pure^^-^lf  any  prccipitai^ 
tion  takes  place  on  adding  the  alkali,  drop 
inore»— -and  more,^  till  no  turbid  nefs  ari* 
fes,.— then  filtre  the  whole  ;r— what  remains 
in  the  Eltre  is  abforbent  earth  that  is  not 
calcareous*  For  acids  attra^  vola4i^le  alkali 
more  firongly  than  any  of  the  abiorbent 
earths,  except  the  calcair^us  clafs  afene* 

1 2. 
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^  It  may  oftcner  happen^  that  a  confiderable 
proportion  of  gypfum  may  be  united  with 
lime-lione  in  the  fame  quarry ;  and,  a^  this 
fobflance  would  greatly  alter  the  nature  of 
the  Utne  as  a  cement,  (fee  p*  335*)  and 
would  proba:bly  afied  it  as  much  as  a  ma- 
nure^  it  i^  of  more  importance  to  inform 
the  reader  of  the  eafieft  way  of  difcovcring 
this  fubftance  when  it  is  prefent  in  lime* 
ftone. 

'  It  has  been  already  faid,  that  gypfum  is  a 
compound,  confifting  of  the  vitriolic  acid 
and  calcareous  earth ;  and,  as  the  vitriolic  a- 
cid  attracts  this  earth  more  ftrongly  thaa 
any  .of  the  other  acids,  this  compofition  is 
not  in  the  leaft  afFefted  by  either  the  ni- 
trous-or  muriatic  acids. 

HencC)  it  follows,  that  if  gypfum  (ball 

be 
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be  contained  in  any  calcareous  mafs  exami- 
ned by  the  proccfs  dcfcribed  §  12,  p.  408.  it 
will  remain  untouched  by  the  acid,  and  be 
found  in  the  filtre,  after  the  calcareous 
earth  diflblved  in  the  acid  fhall  have  pafled 
through  it,  forming  a  part  of  the  reftduunu 

Take  this  refiduum,  therefore,— add  to  it 
nearly  its  own  weight  of  fixt  alkali  *  previ- 
oufly  difTolved  in  a  confiderable  quantity  of 
water,  and  filtred ;— digeft  it  in  a  warm 
bath,  or  even  boil  it  for  fome  hours  ; — pQur 
the  whole  into  a  filtre  ^hile  yet  warm  ; — as 
the  fluid  paCTes  through  the  filtre,  pour  upon 
it  more  boiling  water  ; — as  that  paiTes  offi 
continue  to  add  more  water,  till  it  comes 
through  the  filtre  quite  infipid  and  pure^ 
and  then  let  it  run  ofF  entirely. 

By  this  procefs,  the  vitriolic  acid  leaves  the 
calcareous  earth  to  unite  with  the  fixt  alka- 

lii 
•  Potalh. 
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li,  (to  which  it  hasf  a  ffrongei-  aitradMon)-,  and 
with  it  forms  a;vitf iolaitcf  taf tan^-this  vltria- 
lafted  tartar;  and  the  iupetflPaous  alkilfi,  are 
diflblVed  by  the  water,  and  carried'  througH 
the  filtre  along  with  it,  fb  that  what  rertiains 
behind  is  thie  earthjf  part  of  the  gyjpfuttii 
Hadf  the  hetepogeneouer  mattters^  coma^in^d  in 
the  origifnal  lime-ftone.'-^^  ponriag  u|(att 
this  refiduum,  therefore;  forfte  nifrcru*    of 
muriatic  mdy  and  treating  it  a»^  dipe^ed*; 
ff  II.  p;  4^8,  the  calcareous  eartfc  tfirtat-was 
iilthe  gypfuiUi  will  b^  now  entirely  difiblved* 
fe^  thav  when  it  is  filtred  and  dty,  the  S(kt^ 
cflace  betweea  the  weight  of  tliis  ttjiduurf^ 
aEnd  "ifhat  it  foriHerly  i?iFa8i  is  the  red  weigta 
c£the  gypfiua  originaUy  comadaed  in  tfelt 
lime-ftone* 

N.  B.  rf  the  alkali  employed  to  decom* 
pde  the  gypfum  was  in  a  mid  ftate»  th« 
iJ4lcareous  earth  that  remains,  will  efFervefcc 
ftrongly  when  it  is  diffolving  in  the  acid  ;— 
but,   if  a  caujiic  alkali  has  been  employed, 

the 


the  folutiqn  will  be  jeffefted  without  any  ^ef- 
feryj£{bQnce  at  aU^  ' 

i^  vitriQlatpd  tf^tar  is  not  readily  folublf 
ip  {water,  a  confi4er^ble  quantity  require* 
tp  be  i5»Bploy€d»  vbich  o^gte:  .always  to 
be  hot,  that  the  folutida  may   be  eSei^d 

the  motp  readily. 

Sa- 
lt lias  alfo  been  faid  (p,  274.  f  5.)  that  the 
only  extraneous  matter  contained  in  lime- 
ftone  is  fand.  But,  altho*  fand  in  general 
does  predominate  fo  muchover  the  other  ex- 
traneous matters  inlime-ftone,  as  toauthorife 
the  expreffion  in  genera/^  yet  there  are  fome 
exceptions  that  ought  to  be  taken  notice  of. 

ift,  There  are  fome  kinds  of  lime-ftpne, 
that,  when  analyzed,  are  found  to  contain  a 
refiduunty  confifting  Qf  a  foft  flimy^ike  fub- 
dance.    This  is  always  in  jery  fmall  pro- 
portions, 
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portions,  and  has  probably  been  forme4 
by  a  fediment  lubfiding  from  the  water 
while  the  rock  was  forming.  It  feems  pro-i 
bable,  that  this  kind  of  lime  would  be  lefs 
proper  to  be  employed  as  a  cement  than  as 
9  manure. 

2di  Altho'  marie  find  Iime*^ftone  are  juftly 
enough  diftinguiflied  in  the  text  (p.  274.§  5.)  j 
yet,  it  happens,  that  clay  and  fand  are  found 
naturally  mixed  with  one  another  in  fuch  va-^ 
rious  proportions,  and  in  thefe  dates  joined 
yrith  calcareous  matter,  that  there  is  no  pof- 
fibility  of  afcertaining  the  ex^di  point  where 
marie  ends  and  lime-ftone  begiqs* 

A  very  Imall  proportion  of  clay  is  fuffif 
cient  to  make  an  exceeding  hard  lime-ftone 
relent  in  time  in  the  air,  and  fall  to  pieces; 
fo  thar  there  are  many  forts  pf  ftone  marie 
that  confift  chiefly  of  fand  and  calcareous 
earth,  and  only  a  very  little  clay, 

Thefe  very  hard  kinds  of  marie  inay  bo 
cafily  burnt  int6  lime, — ^fo  that  they  may 

bo 


t»%abeevv^a  marie  8CQdda!alk,i(p» 42^4,  i^*  5«) 

contain  ds^  in  difFerent  projpoxtionife.— 
Whdk  ^ifibtve  jft  tfeie  atf ,  ^  r^m,  as  it  h 
tmmtii  m&rt  t^adfly  t^fan  the  ptrre  haitl 
fek^  ^  ^d^i^^  and  #eet  more  undmous  or 

^  »  ■ 

fatty  to  the  touch,  from  whence  they  are 
tailed  j^if  trhalks.— ThcTe,  ht)wever,  may  he 
converted  ^into  lime,  to  that  they  might  In- 
dMetdaxlyhcc2Li\cdchaUj7narky  or  iifne-Jl&ne. 

— •   -Y 

tFbe4h»e  that  i^  made  from  any  of  thofe 
fubftances  that  contaitt  clay  in  tliiSr  oompo- 
fition,  is  more  proper  for  manure  than  for 
cement,  efpecially  that  made  from  thofe 
A]|>^9^<^fs  ^thftt  ^is%y  be  madb/tor./^!^' (after 
tfey  h«ye^l4i>4s!gfin?  only  a  fmallpdegree  nf 
^a^  ip;ca|si9$ng  them,.aSoiQ^QfeES^;.be|C»:l£s, 
iftithefe  cafes,  the  clay  will  not  be  fuflBcient- 
ly  burnt  to  prevent  it  from  being  aflFe£ke4 
by  water,  and  rendered  fof t  by  it. 

R  r  r  The 


49?         OF    QJJICK-LIME 

The  proportion  of  clay  and  fand  contain^i* 
cd  in  any  lime-^ftone  or  marie,  may  be  afcer-* 
tainedi  by  difFufing,  in  water,  the  refiduum 
obtained  by  the  analyfis  §  12,  p.  408.—  al- 
lowing it  to  fubfide  a  little,  and  gently  pour- 
ing off  the  fluid  parts  from  the  coarfer  fe- 
diment  that  fubfides  to  the  bottom  ;  for,  as 
clay  remains  much  longer  fufpended  in  water 
than  Tandy  it  may  be  thus  feparated  from  the 
iand'entirely;-»-when  the  water  comes  offcleart 
fifter  having  been  left  to  fvibfide  a  little,  the 
refiduum  may  be  evaporated  to  dryn^fsi--^ 
and  the  loft  of  weight  it  has  fuftained  by 
this  operation,  denotes  the  quantity  of  clay. 

This  is  rather  a  mechanical,  than  a  che- 
jnical  prqpefs,-rf-which  is  called  elufriation^ 

■  ■  »  -   • 

Ithasbeendemonftratedabovcp.  338.  §25^ 
that  the  quality  of  lime,  cpnfidered  as  a  ce« 
liient,  h  greatly  altered,  by  being  more  or 
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lefs  perfeaiy  calcined  j  it  may  therefore 
be,  on  many  occafions,  of  afe  to  thofe  who 
are  concerned  in  buildings  to  be  able  to  af- 
certain  what  proportion  of  any  particular 
kind  of  lime  is  really  reduced  to  a  cauftic 
ftate.— This  may  be  done  as  under. 

Take  a  known  quantity  of  the  quick-lime> 
perfedly  dry,— add  to  that  its  own  weight, 
or  more,  of  common  crude  fal  ammoniac  *, 
previoufly  diflTolved  in  a  large  proportion  of 
water,  and  filtred, — digeft  this  nearly  in  a 
boiling  heat  for  fome  hours,  till  no  more 
fmell  of  volatile  alkali  is  found  to  arife  from 
it,-~adding  frefli  water  as  it  evaporates. 
When  the  volatile  alkaline  fmell  is  no  longer 
perceived,  throw  the  whole  into  a  filtre, — let 
that  pafs  off, — add  more  hot  water, — and 
more  ftill,  till  it  comes  through  the  filtre 
taftclefs  and  pure  j — then  dry  the  refiduum 
and  weigh  it ; — the  difference  between  that 
find  the  weight  of  the  original  lime,  denotes 

the 

f  Obferve^  it  is  not  volatile  fal  ammoniac* 


^00    O  F    Q^l  C«L,-  L  I^McE^Ac. 


tte  profiprtioa  of  ipure  <aauiltie  Itinei  t^  ti»| 
cohtaioed  ia  the  ortgiiuL  ma&« 

For^  as  tbe,miuri;uic  acid  atera^s  i:'4i^ 
oalcareous  earth  more .  ftroB^ly  th^B  it  doei 
the  volatile,  alkali)  the  acid  of  the  iaLannnor 
niac  ^9  during  the  procefss  quixs  th&  alk^i» 
and  unites  with  the  lime^ .  and  the  ajkaii  is 
fuffercd  to  fly  off  in  a  putigeiit  vatpour.  Tfap 
new  fuhiUnce"  formed  by  the  i^moa  tif 
the  qt^ikk  lime  with  the  muxiatic  add,  i$ 
<paUed  liquid ^11%  and^as  this  is  readily,&f> 
Ittble  in  waters  it  pafies  oS^  together. with 
|he  rems^iiiing  undccompofed  anuaoniacal 
lalt>  with  tl.e  waticr  through  the  filtre ;  wh^i 
the  uncauftic  lime^  as  it  was  i  oetther  capahlfe 
of  ading  upcm  the  jammoniacf  or  of  betog 
difiblyed  intbe  water*  remains ibel^n4 iaitl 
fclidftate. 

*  Crude  fal  ammoniac,  is  a  compound  fait,  con* 
fifting  of  the  muriatic  acid  and  the  TolSidle  alkali. 

THE  END  OF  THE  FIRST  VOLUME. 
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